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To: Scott Parsons 



From: Jennifer Abrahams 



Reviewed by: Jim Mercer, PhD 



Date: Friday, June 13, 2014 



Subject: Evaluations of Baseline Sampling  
Puente Valley Operable Unit 
Shallow Zone North of Puente Creek 



On behalf of United Technologies Corporation (UTC), Tetra Tech performed a statistical evaluation of “baseline” 



groundwater quality data collected from groundwater monitoring wells and groundwater extraction wells 



associated with the Puente Valley Operable Unit (PVOU) Shallow Zone (SZ) Eastern Plume. This statistical 



evaluation of baseline groundwater quality data was performed at the request of the United States 



Environmental Protection Agency to assess the following points: 



 The depth of the PVOU SZ; and 



 Whether or not the long-term reinjection of treated PVOU SZ groundwater for the full duration of an 



Operational and Functional (O&F) time frame is likely to degrade the receiving groundwater. 



The USEPA is requesting that UTC implement the PVOU SZ North of Puente Creek Interim Remedy in two phases.  



The purpose of Phase 1 (formerly PVOU SZ Eastern Plume Early Action) is to initiate hydraulic containment at the 



toe of the PVOU SZ Eastern Plume by extracting groundwater from select PVOU SZ extraction wells, conveying 



the groundwater to a groundwater treatment plant that is anticipated to be constructed at 13811 Amar Road, 



and returning the treated groundwater to the PVOU SZ via a reinjection well(s) also located at 13811 Amar 



Road.  The extracted groundwater will be reinjected downgradient of extraction wells into the same 



hydrostratigraphic unit (“aquifer zone”) from which it originates. 



The purpose of Phase 2 will be to initiate applicable hydraulic containment for the remainder of the PVOU SZ 



North of Puente Creek Interim Remedy in accordance with PVOU Interim Record of Decision (IROD; USEPA, 



1998) as amended by the Explanation of Significant Differences (ESD; USEPA, 2005).  This second and final phase 



is anticipated to include groundwater extraction, conveyance, treatment, and reinjection of the treated 



groundwater to the PVOU SZ Eastern Plume North of Puente Creek via a reinjection well(s) located at 13811 



Amar Road.  As with the Phase 1 end-use, the treated extracted groundwater will be reinjected into the same 



hydrostratigraphic unit (“aquifer zone”) as from which the groundwater will be extracted. 



The evaluations of the two points identified above included statistical analyses of the baseline water quality 



samples. The baseline water quality sampling performed at the extraction and reinjection wells included two 
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sampling events; the first sampling event occurred in December 2013/January 2014 and the second event 



occurred in April 2014.  Figure 1 presents the locations of the baseline water quality monitoring wells; the 



extraction zone wells include S-05, S-06, S-07, S-09, S-10, S-11, and the reinjection zone wells include well 



clusters P-1, MW8-1, MW8-2, and MW8-3 (each well cluster includes four discrete completions designated as A 



through D or U, UM, LM, and L).  The baseline water quality analytical results for the two sampling events are 



summarized in Attachment 1. 



Depth of the Shallow Zone Assessment 



In accordance with Los Angeles Regional Water Quality Control Board (LARWQCB) Order No. R4-2007-0019, 



Revised General Waste Discharge Requirements for Groundwater Remediation at Petroleum Hydrocarbon Fuel, 



Volatile Organic Compound and/or Hexavalent Chromium Impacted Sites (File No. 01-116) (the General Permit), 



treated PVOU SZ groundwater would be reinjected into the same hydrostratigraphic unit (“aquifer zone”) from 



which it originates (i.e., groundwater will be extracted from the PVOU SZ, treated, and returned to the PVOU 



SZ).    



The three uppermost completions of the four reinjection well clusters are screened between 100 and 250 feet 



below ground surface (bgs) and are referenced as the “A-C intervals” for monitoring wells MW8-1, MW8-2, and 



MW8-3 and the “U, UM, and LM intervals” for piezometer P1. The deepest completions (“D or L interval”) in 



each of the four well clusters are screened between 300 and 325 feet bgs, depending on the well.  To address 



USEPA concerns that the D or L-completion interval may not be suitable for the reinjection of treated PVOU SZ 



groundwater because it is in a hydrostratigraphic unit that is different from, and deeper than, the PVOU SZ, 



Tetra Tech performed an assessment to address the USEPA’s hypothesis.  Boring logs and well completion forms 



for the four reinjection well clusters are provided in Attachment 2.  The assessment evaluated the following four 



lines of evidence, which are described further below: 



1. A two-sample t-test; 



2. Concentration ranges of inorganic constituents; 



3. A Piper diagram of the April 2014 baseline water quality sampling results; and 



4. The potentiometric surfaces of the A-C or U, UM, and LM intervals and the D or L intervals. 



The first evaluation of the reinjection zone wells divided the wells into two groups, or populations; the results 



for samples from the upper three well completions (A-C intervals for monitoring wells MW8-1, MW8-2, and 



MW8-3 and the U, UM, and LM intervals for piezometer P1) are called population 1 and the results for samples 



from the deepest well completions (D interval for MW8-1, MW8-2, MW8-3 and L interval for P1) are called 



population 2.  The test used to determine if the water quality data for samples from the two populations are 



statistically similar or different, with a confidence coefficient of 95% (significance level of 0.05), is a two-sample 



t-test.  The basic goal of the t-test is to determine whether there is any statistically significant difference 



between the two population means.  Seven inorganic constituents were selected for the two sample t-test; 



boron, chloride, hexavalent chromium, fluoride, nitrate, sulfate, and total dissolved solids (TDS). These inorganic 



constituents are considered to be unrelated to constituents that define the PVOU SZ Eastern Plume. The PVOU 
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SZ North of Puente Creek Interim Remedy of groundwater extraction, treatment, and reinjection is not 



anticipated to change the concentrations of the inorganic constituents.  The specific t-test (Welch-Satterthwaite, 



Pooled, Wilcoxon-Mann-Whitney) used for comparing the populations is selected based on the population 



distribution (e.g., normal, log-normal, or not normal), as well as whether the percentage of non-detects are high 



(Gehan’s test was used if the non-detects >40%) for each inorganic constituent. The results of the t-tests are 



summarized in Table 1. The two-sample t-test results indicate that “population 1” (A-C or U, UM, and LM 



intervals) is statistically different from “population 2” (D or L interval). 



The minimum to maximum concentration ranges of the inorganic constituent analytical results for the two 



populations are included in Table 1. A comparison of these ranges indicates that the range for the A-C or U, UM, 



and LM intervals is significantly larger than the range for the D or L interval and the maximum concentration for 



five of the seven constituents (boron, chloride, nitrate, sulfate, and TDS) is much greater in the A-C or U, UM, 



and LM intervals compared to the D or L interval.  The maximum concentrations for the other two constituents 



(hexavalent chromium and fluoride) for the A-C or U, UM, and LM intervals are similar to the D or L interval. 



A Piper Diagram is a graph that displays an ionic-charge based summary of the major inorganic cation and anion 



ratios, as well as a hybrid graph representing the combined cation-vs-anion ratios.  Samples with different water 



chemistries are likely to plot in different areas on the Piper Diagram, making possible differentiation between 



samples of differing chemistry.  Figure 2 presents the Piper diagram for the April 2014 baseline water quality 



sample results for the reinjection zone wells.  The anion-ternary (lower-right triangle) plot and the diamond plot 



(which is a matrix transformation of a graph of the anions and cations) indicate that the A-C or U, UM, and LM 



interval samples contain a higher proportion of dissolved sulfate and chloride ions relative to bicarbonate than 



those of the deepest completion wells, indicating that the water chemistries are different in the A-C or U, UM, 



and LM intervals compared to the D or L interval.  



The August 2013 potentiometric head contours for the A-C or U, UM, and LM intervals and D or L interval are 



presented in Figures 7 and 9, respectively, in the Semiannual Comprehensive Groundwater Monitoring Report, 



July 2013 Shallow Zone South of Puente Creek (SZ-South), Puente Valley Operable Unit, December 20, 2013 



(Orion Environmental Inc.) (included in Attachment 3).  These figures present the estimated groundwater flow 



directions, based on water levels measured in August 2013.  The posted groundwater flow direction in the 



vicinity of P-1 in the U, UM, and LM intervals is northeast, while the posted groundwater flow direction in the 



vicinity of P-1 in the L interval is west-southwest. These flow directions are distinctly different. 



The four lines of evidence presented above: 1) statistically dissimilar populations of the A-C or U, UM, and LM 



intervals compared to the D or L interval; 2) broader range and larger concentrations in the A-C or U, UM, and 



LM intervals compared to the D or L interval; 3) distinct ionic-charge for the A-C or U, UM and LM intervals 



compared to the D or L interval, as illustrated on the Piper diagram (Figure 2); and 4) distinctly different 



groundwater flow direction in the A-C or U, UM, and LM intervals compared to the D or L interval, indicate that 



the A-C or U, UM, and LM intervals of the reinjection zone are in a separate, or distinct, hydrostratigraphic unit 



from the D or L interval of the reinjection zone.  Tetra Tech concludes that the D or L interval is in a 



hydrostratigraphic unit that is separate from and deeper than the A-C or U, UM, and LM intervals (i.e., not part 
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of the PVOU SZ).  Accordingly the reinjection of PVOU SZ treated groundwater should be limited to the A 



through C intervals for monitoring wells MW8-1, MW8-2, and MW8-3 and the U, UM, and LM intervals for 



piezometer P1, as the depth of the PVOU SZ does not extend below the C or LM interval.  



Assessment of Potential Impacts to Receiving Groundwater 



The second question evaluates whether the return of PVOU SZ North of Puente Creek treated groundwater to 



the PVOU SZ, i.e. the A-C or U, UM, and LM interval, is likely to result in unintended “adverse impacts” to the 



water quality within the reinjection zone.  Statistical analyses were performed to characterize the baseline 



water quality condition of the reinjection zone of the PVOU SZ hydrostratigraphic unit.  The reinjection zone will 



be limited to  depths equivalent to the A-C intervals of the reinjection monitoring wells MW8-1, MW8-2 and 



MW8-3, and the U, UM, LM intervals of piezometer P1, based on the information presented above (in response 



to the first point).  The 95% Upper Tolerance Limit (UTL) is the calculated concentration that is greater than 95% 



of existing and future sampled background concentrations for a particular site. The UTL generally serves to 



define the background threshold value (BTV) for a given constituent, and defines the maximum constituent 



concentration that can be considered to be background. For a given set of concentration data with mean µ and 



standard deviation σ, the UTL is calculated as: 



            (1) 



In Equation (1), K is a tolerance factor that depends on the size of the data set, the level of confidence 



associated with reported results, and the coverage provided by the calculated UTL (i.e. 95%). Though K is 



calculated for large (>30) data sets, it is obtained from a table for smaller data sets. 



The 95% UTL was calculated for the reinjection zone for seven inorganic constituents considered to be unrelated 



to constituents that define the PVOU SZ Eastern Plume (the same seven inorganic constituents evaluated in the 



response to the first point).  Given that background inorganic constituent concentrations are uncertain and 



spatially variable, the calculated UTL and associated range of background concentrations are an appropriate 



means of defining background concentrations. Statistics were calculated with a 95% level of confidence; note 



that the level of confidence is distinct from the UTL, and represents the high confidence in the calculated UTL 



values. 



The data used to assess the calculated 95% UTL baseline water quality concentrations, or background 



concentrations of relevant inorganic constituents included results from 12 SZ wells (MW8-1A,B,C, MW8-2A,B,C, 



MW8-3A,B,C, P-1U,UM,LM) located in the reinjection zone (Figure 1).  The data included results from the two 



baseline water quality sampling events at each well. In accordance with the Statistical Analysis of Groundwater 



Monitoring Data at RCRA Facilities, Unified Guidance (EPA, 2009), “usually, a background sample size of at least 



eight measurements will be needed to generate an adequate tolerance limit.  If multiple background wells are 



screened in equivalent hydrostratigraphic positions and the data can reasonably be combined, one should 



consider using pooled background data from multiple wells to increase the background sample size.”  Thus, the 



analytical results for 24 samples (12 wells, 2 distinct sample results for each well) were combined for the 95% 
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UTL calculation.  Although results for additional sampling events (i.e., performed prior to the two baseline water 



quality sampling events) were available for a small subset of the wells, the additional data for the subset of wells 



were not included in the UTL calculation.  Including additional sample results from only a subset of wells in the 



dataset may result in a UTL calculation that may:  



 be highly correlated, 



 bias the overall mean estimate, and  



 cause the variance to be under estimated.  



The 95% UTL was calculated for each inorganic compound; the second row of Table 2 presents the 95% UTL for 



the reinjection zone baseline water quality concentration.  The Basin Plan Objectives (BPO) or the California 



Maximum Contaminant Level (CA MCL) values for the inorganic constituents are also included in Table 2 in the 



first row of values.  The 95% UTL for four of the seven constituents listed in Table 2 exceed the BPO or CA MCL 



values, indicating that the background concentrations of these constituents exceed the BPOs or CA MCLs.  



Average concentrations of the same inorganic constituents sampled from the extraction zone (wells S-5, S-6, S-7, 



S-9, S-10, and S-11) were calculated and compared to the respective 95% UTL values for the reinjection zone; 



the average values are included in Table 2.  Average concentrations were calculated because they are 



considered to be representative of the predicted effluent water that would be reinjected.  The average 



concentration for each inorganic constituent at the 6 extraction wells was calculated, as was the flow-weighted 



average concentration.  The flow-weighted average concentrations were calculated using anticipated 



groundwater extraction rates associated with the PVOU interim action that were  assumed to be 250 gallons per 



minute (gpm), 150 gpm, 200 gpm,150 gpm, 50 gpm, and 50 gpm, respectively at wells S-5, S-6, S-7, S-9, S-10, 



and S-11.  Both the average concentrations and the flow-weighted average concentrations for all seven 



inorganic constituents at the extraction wells are less than the respective 95% UTL for the reinjection zone.  This 



indicates that the reinjection of PVOU SZ North of Puente Creek treated groundwater to the same 



hydrostratigraphic unit (“aquifer zone”) from which it was extracted will not result in unintended “adverse 



impacts” to the water quality within the reinjection zone. That is, the receiving groundwater will not be 



degraded. 



 











TABLE 1



Statistical Analysis of PVOU SZ Hydrostratigraphic Unit



Population 1 = A, B, C or U, UM, LM interval wells (MW8-1A, B, C MW8-2A, B, C MW8-A, B, C P1-U, UM, LM)



Population 2 = D or L interval wells (MW8-1D, MW8-2D, MW8-3D, P1-L)



Parameter



Two data sets 



statistically 



similar at 



statistical 



significance of 



0.05? Statistical Test P value Comments



Population 1: A, B, 



C or U, UM, LM 



intervals minimum 



- maximum range 



(mg/L)



Population 2: 



D or L interval 



minimum - 



maximum 



range (mg/L)



Boron No Wilcoxon-Mann-Whitney 0.000 0.033 - 0.16 0.032 - 0.043



Chloride No Wilcoxon-Mann-Whitney 0.000 33.7 - 94.1 18.1 - 31.9



Chromium VI No Wilcoxon-Mann-Whitney 0.008 .000012 - .012 0.0052 - 0.015



Fluoride No Gehan 0.000 Contained 41% nondetects 0.17 - 0.38 0.32 - 0.39



Nitrate No Wilcoxon-Mann-Whitney 8.71E-04 Contained 4% nondetects 0.25 - 17.4 3.8 - 13.2



Sulfate No Welch-Satterthaite 0.000 58.5 - 206 35.9 - 58.5



TDS No Welch-Satterthaite 0.000 339 - 1,000 304 - 420



Data used in analysis includes baseline water quality sampling events in December2013/January 2014 and April 2014
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PVOU Extraction Zone Analysis



Comparison of  Well data - 95% UTL analysis



95% UTL calculated based on Background Statistics for Reinjection Zone (A-C Intervals)



     using S-5, 6, 7, 9, 10, 11 data from Dec 13/Jan 14 and Apr 14



Well ID Boron Chloride Chromium VI Fluoride



Nitrogen, 



Nitrate Sulfate TDS



Units mg/L mg/L mg/L mg/L mg/L mg/L mg/L



Basin Plan Objective / 0.5 100 Background 2 10 100 600



     CA MCL
Reinjection 95% UTL 0.188 94 0.012 0.38 22 222 1,187



Extraction Zone 0.165 84 0.0029 0.22 11 196 853



Average (S-5,6,7,9,10,11)



Flow-weighted Average 0.134 81 0.0037 0.24 10.3 183 807



(S-5,6,7,9,10,11)



= below Reinjection Zone 95% UTL



= above Reinjection Zone 95% UTL
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ATTACHMENT 1 



Baseline Water Quality Sampling Analytical Results 











Attachment 1



Baseline Water Quality Sampling Events - Inorganic Data Summary



PVOU SZ



SAMPID Sample Date



mg/L



MW8-1A 1/6/2014 0.072 89.8 0.003 0.17 16.7 141 892



MW8-1A 4/21/2014 0.083 80.2 0.0033 < 0.25 16.5 131 940



MW8-1B 1/6/2014 0.050 74.7 0.005 0.21 14.1 128 748



MW8-1B 4/21/2014 0.055 77.2 0.0057 < 0.25 14.8 130 767



MW8-1C 1/6/2014 0.037 47.1 0.007 0.25 9.6 91.6 536



MW8-1C 4/21/2014 0.036 48.2 0.0041 < 0.25 7.8 92.5 523



MW8-1D 1/10/2014 0.036 31.9 0.005 0.37 13.2 58.5 420



MW8-1D 4/21/2014 0.043 27.6 0.0052 0.32 9.8 51.0 391



MW8-2A 1/7/2014 0.160 87.3 0.003 < 0.25 11.4 202 1000



MW8-2A 4/22/2014 0.15 90.5 0.0038 < 0.25 11.8 206 965



MW8-2B 1/7/2014 0.063 90.9 0.005 0.27 15.6 156 832



MW8-2B 4/22/2014 0.064 87.0 0.005 < 0.25 15.4 148 819



MW8-2C 1/7/2014 0.150 94.1 0.003 0.27 17.1 171 931



MW8-2C 4/22/2014 0.16 90.3 0.0031 < 0.25 17.3 171 940



MW8-2D 1/7/2014 0.032 18.1 0.009 0.39 4.0 35.9 304



MW8-2D 4/22/2014 0.036 19.8 0.0097 0.36 4.2 38.2 304



MW8-3A 1/8/2014 0.049 53.7 0.008 0.29 17.4 83.9 649



MW8-3A 4/22/2014 0.047 54.6 0.0089 0.25 15.8 88.7 663



MW8-3B 1/8/2014 0.046 54.6 0.010 0.31 16.3 105 624



MW8-3B 4/22/2014 0.05 48.2 0.01 0.29 15.2 91.3 650



MW8-3C 1/8/2014 0.033 35.8 0.012 0.38 9.9 62.2 444



MW8-3C 4/22/2014 0.036 33.7 0.012 0.34 9.3 58.5 339



MW8-3D 1/8/2014 0.033 22.8 0.009 0.35 6.7 41.8 334



MW8-3D 4/22/2014 0.034 22.6 0.01 0.35 6.3 40.2 349



P-1L 1/9/2014 0.034 22.6 0.015 0.39 4.1 41.8 319



P-1L 4/21/2014 0.035 22.5 0.015 0.36 3.8 40.9 327



P-1LM 1/9/2014 0.042 61.1 0.007 0.33 11.1 124 653



P-1LM 4/21/2014 0.043 58.1 0.000012 0.28 < 0.3 108 625



P-1U 1/9/2014 0.093 79.7 0.004 < 0.25 13.4 161 932



P-1U 4/21/2014 0.097 78.0 0.0036 < 0.25 13.6 154 968



P-1UM 1/9/2014 0.084 83.6 0.004 0.27 13.3 152 854



P-1UM 4/21/2014 0.081 85.4 0.004 < 0.25 12.8 154 916



S-05 12/17/2013 0.065 67.3 0.006 0.27 10.5 128 669



S-05 4/15/2014 0.073 69.8 0.0065 < 0.25 10.2 142 672



S-06 12/16/2013 0.120 75.0 NS 0.25 9.4 182 782



S-06-185 12/19/2013 NS NS 0.000078 NS NS NS NS



S-06-195 12/19/2013 NS NS 0.0034 NS NS NS NS



S-06-205 12/19/2013 NS NS 0.0012 NS NS NS NS



S-06 4/11/2014 0.12 73.5 0.000 0.16 6.5 180 774



S-07 12/16/2013 0.130 91.6 NS 0.23 10.0 210 843



S-07-175 12/19/2013 NS NS 0.0012 NS NS NS NS



S-07-200 12/19/2013 NS NS 0.0034 NS NS NS NS



S-07-225 12/19/2013 NS NS 0.0011 NS NS NS NS



S-07 4/16/2014 0.13 82.4 0.003 < 0.25 10.1 187 857



S-09 12/17/2013 0.200 90.3 0.004 0.27 11.3 219 925



S-09 4/15/2014 0.19 90.3 0.0038 < 0.25 11.7 220 880



S-10 12/19/2013 0.190 92.2 0.004 < 0.25 12.5 224 931



S-10 4/16/2014 0.18 84.9 0.0044 < 0.25 12.3 199 909



S-11 12/18/2013 0.290 94.8 0.001 0.27 10.0 236 1020



S-11 4/11/2014 0.29 99.8 0.0032 0.19 13.4 224 969



sulfate TDSCrVIBoron Chloride fluoride nitrate
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ATTACHMENT 2 



Reinjection Well Boring Logs and Well Completion Forms 











Locking Well
Cap



Cement-5%
bentonite slurry
(1'-72')



0-10' SILTY SAND: Olive brown
(2.5Y4/3); (0,75,25,0); (0,0,100); Poorly
graded, fine grained sand.



10-30' SAND: Grayish brown (2.5Y5/2);
(5,90,5,0); (90,5,5); Poorly graded; Coarse
grained, subangular sands; Granitic origin.



30-40'  GRAVEL with SAND: Grayish
brown (2.5Y5/2); (85,15,0,0); (95,5,0);
Poorly graded, subangular gravel and
coarse sand; Granitic origin.



          Below 35' - (80,20,0,0); (90,5,5).



40-45'  SAND with GRAVEL: Grayish
brown (2.5Y5/2); (25,75,0,0); (90,10,0);
Poorly graded, coarse grained, subangular
sand with gravel; Granitic origin.



45-65'  GRAVEL with SAND: Grayish
brown (2.5Y5/2); (80,20,0,0); (90,10,0);
Poorly graded, angular gravel with coarse
sand; Granitic origin.
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L) Lithologic Description



(Munsell Color)
(% Gravel, Sand, Silt, Clay)



(% Coarse, Medium, Fine Grained Sand)



As-built Well Diagram
16N



Resistivity



50



Spontaneous
Potential (mV)



(OHM-m)



64N



Guard Log



E-Log
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Direct Mud Rotary, Nominal 12" bit
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DRILLING COMPANY



DRILLING METHOD



GROUND SURFACE ELEVATION (ft, MSL)



LOCATION



BOREHOLE DEPTH (ft)



8/5/2013



2" Schedule 80 PVC / 0.020"



REMARKS



Ground Surface



TOC ELEVATION WELL (ft, MSL)
350



Gregg Drilling



WELL CONSTRUCTION COMPLETED



WELL DEPTH (ft)
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DRILLING COMPANY



MW8-1A(135), MW8-1B(205), MW8-1C(255), MW8-1D(330) SCREEN INTERVALS



LOGGED BY



115-130'bgs, 185-200'bgs, 235-250'bgs, 310-325'bgs



1843576.38 / 6568522.67



CASING DIAMETER & TYPE / SLOT SIZE



NORTHING / EASTINGDRILLING METHOD



Elevation datum NAVD 88.
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2-inch Sch 80
PVC Blank
Casing



Hydrated
Bentonite Chips
(72'-106.5')



65-105'  SAND with GRAVEL : Grayish
brown (2.5Y5/2); (30,70,0,0); (90,10,0);
Poorly graded, Coarse grained,
subangular sand with gravel; Granitic
origin.



          Below 85' - (15,85,0,0).



          Below 100' - (5,95,0,0).



105-115'  GRAVEL with SAND: Grayish
brown (2.5Y5/2); (75,25,0,0); (90,10,0);
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#60 Sand
(106.5'-109.5')



#2/12 Sand
(109.5'-138')



MW8-1A:
2-inch Sch 80
PVC Well
Screen, 0.020"
Slot (115'-130')



Bottom Sump
and Cap
(130'-135')



Hydrated
Bentonite Chips
(138'-177')



Poorly graded, subangular gravel with
coarse sand; Granitic origin.



115-130'  SAND with GRAVEL and
CLAY: Grayish brown (2.5Y5/2) sand
and gravel; Olive brown (2.5Y4/4) clay;
(10,80,5,5); (90,5,5); poorly graded,
subangular sand with gravel and clay;
Granitic origin.



          Below 125' - (5,90,0,5).



130-140'  SAND : Grayish brown
(2.5Y5/2); (0,100,0,0); (60,20,20); Well
graded, subangular, fine-coarse grained
sand with trace gravel.



140-150'  GRAVEL with SAND: Grayish
brown (2.5Y5/2); (95,5,0,0); (30,50,20);
Poorly graded, subangular, fine gravel with
well graded subangular fine-coarse
grained sand; Granitic origin.



          Below 145' - (75,25,0,0); (50,25,25).



150-155'  SAND with GRAVEL: Grayish
brown (2.5Y5/2); (25,75,0,0); (65,25,10);
Well graded, subangular, fine-coarse
grained sand with subangular fine gravel;
Granitic origin.



155-160'  GRAVEL with SAND : Grayish
brown (2.5 Y5/2); (90,10,0,0); (50,25,25);
Poorly graded, angular, fine gravel with
well graded, subangular fine-coarse
grained sand; Granitic origin.



160-165'  SAND with GRAVEL and
CLAY ; Grayish brown (2.5Y5/2) sand
and gravel, olive brown (2.5Y4/4) clay;
(5,85,5,5); (25,40,35); Well graded
subangular sand with poorly graded
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#60 Sand
(177'-180')



#2/12 Sand
(180'-208'



MW8-1B:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (185'-200')



Bottom Sump
and Cap
(200'-205')



Hydrated
Bentonite Chips
(208'-227')



angular gravel.
165-170' SANDY SILT: Light olive brown
(2.5Y5/3); (0,25,75,0); (0,20,80); Poorly
graded, Fine grained sand.



170-180'  SAND: Grayish brown
(2.5Y5/2); (5,95,0,0); (80,10,10); Poorly
graded, subangular, coarse grained sand;
Granitic origin.



180-190'  SANDY SILT : Light olive
brown (2.5Y5/3); (0,25,75,0); (5,20,75);
Poorly graded, subangular, fine grained
sand.



        Below 185' - (20,20,60).



195-200'  GRAVELY SAND with CLAY :
Grayish brown (2.5Y5/2); (20,70,5,5);
(60,10,30); Well graded; Subangular,
fine-coarse grained sand; Granitic origin.



200-205'  SAND: Grayish brown
(2.5Y5/2); (0,95,0,5); (40,25,35); Well
graded; Subangular, fine-coarse grained
sand; Granitic origin.



205-215'  GRAVEL with CLAY: Grayish
brown (2.5Y5/2); (50,15,30,5); (60,10,30);
Well graded; Subangular, fine-coarse
grained sand; Poorly graded angular
gravel; Low plasticity clay.



215-220'  SAND: Grayish brown
(2.5Y5/2); (0,95,0,5); (40,25,35); Well
graded; Subangular, fine-coarse grained
sand; Granitic origin.



220-230'  SILT: Light olive brown
(2.5Y5/3); (0,10,75,15); (0,0,100); Low
toughness, low plasticity silt with low
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#60 Sand
(227'-230')



#2/12 Sand
(230'-257')



MW8-1C:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (235'-250')



Bottom Sump
and Cap
(250'-255')



Hydrated
Bentonite Chips
(257'-301')



plasticity clay.



230-235'  GRAVEL with SAND and
CLAY: Grayish brown (2.5Y5/2) gravel
and sand; Light olive brown clay (2.5Y5/3);
(70,25,0,5); (50,25,25); Poorly graded,
angular gravel with well graded
subangular sand and low plasticity clay.
235-240'  SANDY GRAVEL: Grayish
brown (2.5Y5/2); (60,40,0,0); (80,20,0);
Poorly graded; Angular gravel with
subangular sand, granitic origin.



240-245'  SAND: Grayish brown
(2.5Y5/2); (5,95,0,0); (85,15,0); Poorly
graded subangular coarse grained sand;
Granitic origin.



245-250'  GRAVELY SAND: Grayish
brown (2.5Y5/2); (40,55,5,0); (85,15,0);
Poorly graded, subangular coarse grained
sand and gravel; Granitic origin.



250-265'  GRAVEL with SAND and
CLAY: Grayish brown (2.5Y5/2);
(80,10,0,10); (90,5,5); Poorly graded,
angular gravel with poorly graded
subangular coarse sand and low plasticity
clay.



          Below 260' - (75,20,0,5).



265-275'  SAND with GRAVEL: Grayish
brown (2.5Y5/2); (15,80,5,0); (50,25,25);
Well graded, subangular fine-coarse
grained sand with angular fine gravel;
Granitic origin.



275-285'  SILT with SAND: Light olive
brown (2.5Y5/3); (5,15,75,5); (0,50,50);
Low toughness, low plasticity silt with
fine-medium grained sand.
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#60 Sand
(301'-304')



#2/12 Sand
(304'-334')



MW8-1D:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (310'-325')



Bottom Sump
and Cap
(325'-330')



285-300'  GRAVEL with CLAY: Grayish
brown (2.5Y5/2); (50,15,30,5); (60,10,30);
Well graded; Subangular, fine-coarse
grained sand; Poorly graded angular
gravel; Low plasticity clay.



300-315'  SILTY CLAY: Light olive brown
(2.5Y5/3); (5,5,25, 65); (5,45,50); Low
toughness, low plasticity silty clay.



315-335'  SANDY GRAVEL with CLAY:
(Grayish brown (2.5Y5/2) Sandy gravel
with light olive brown (2.5Y5/3) clay;
(45,30,10,15); (35,40,25); Poorly graded,
angular fine gravel with well graded
subangular sand and low plasticity clay.



          Below 325' - (65,20,5,10);
(60,20,20).



335-350'  SANDY SILT with GRAVEL:
Grayish brown (2.5Y5/2); (20,25,45,10);
(40,30,30); Well graded, subangular,
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Hydrated
Bentonite Chips
(334'-350')



fine-coarse grained sand.
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Locking Well
Cap



Cement - 5%
bentonite slurry
(0'-75')



2-inch Sch 80
PVC Blank
Casing



0-5' SANDY SILT: Olive brown (2.5Y4/3);
(0,40,60,0); (0,0,100); Poorly graded, fine
grained sand.



5-10' GRAVEL with SAND: Dark gray
(2.5Y4/1); (50,40,10,0); (80,15,5); Poorly
graded, subangular gravel and coarse
sand; Granitic origin.



10-20' SAND with GRAVEL: Light olive
brown (2.5Y5/3); (10,80,10,0); (90,5,5);
Poorly graded, coarse grained, subangular
sand with gravel; Granitic origin.



20-30' SILT with GRAVEL: Light olive
brown (2.5Y5/4); (30,20,50,0); (40,60,0);
Poorly graded silt with coarse gravel and
medium grained sand.



30-35' SANDY SILT: Light olive brown
(2.5Y5/4); (0,20,80,0); (0,0,100); Poorly
graded silt with poorly graded, fine
grained, subangular sand.



35-60' SAND with GRAVEL: Light olive
brown (2.5Y5/3); (40,60,0,0); (70,20,10);
Poorly graded, coarse grained sand with
gravel; Granitic origin.



          Below 40' - (10,90,0,0); (60,30,10).
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745 Van Wig Ave., La Puente, CA



Direct Mud Rotary, Nominal 12.25" bit



LOCATION



LOGGED BY Erin Poteet



DRILLING COMPANY



DRILLING METHOD



GROUND SURFACE ELEVATION (ft, MSL)



LOCATION



BOREHOLE DEPTH (ft)



9/9/2013



2" Schedule 80 PVC / 0.020"



REMARKS



Ground Surface



TOC ELEVATION WELL (ft, MSL)
350



Gregg Drilling



WELL CONSTRUCTION COMPLETED



WELL DEPTH (ft)



REMARKS



DRILLING COMPANY



SCREEN INTERVALS



LOGGED BY



115-130'bgs, 185-200'bgs, 230-245'bgs, 310-325'bgs



311.32, 311.31, 311.31, 311.33



1842274.26 / 6567521.12



311.76



CASING DIAMETER & TYPE / SLOT SIZE



NORTHING / EASTINGDRILLING METHOD



Elevation datum NAVD 88.
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Hydrated
Bentonite Chips
(75'-106')



#60 Sand
(106'-108')



60-65' GRAVEL with SAND and SILT:
Olive brown (2.5Y4/4); (50,30,20,0);
(80,15,5); Well graded, angular gravel with
coarse grained sand and silt; Granitic
origin.



65-70' SAND with GRAVEL: Olive brown
(2.5Y4/3); (40,60,0,0); (70,20,10); Poorly
graded, coarse grained sand with gravel;
Granitic origin.



70-75' GRAVEL with SAND: Olive brown
(2.5Y4/3); (60,40,0,0); (75,20,5); Well
graded, coarse grained, subangular gravel
with subangular sand; Granitic origin.



75-85' SAND with GRAVEL: Light olive
brown (2.5Y5/4); (30,70,0,0); (60,30,10);
Well graded, coarse grained sand with
angular gravel; Granitic origin.



85-90' SAND with GRAVEL and SILT:
Light olive brown (2.5Y5/4); (30,50,20,0);
(60,30,10); Well graded sand with gravel
and silt; Granitic origin.



90-105' SAND: Light olive brown
(2.5Y5/3); (10,90,0,0); (45,30,25); Poorly
graded, coarse grained, subangular sand;
Granitic origin.



105-115' GRAVEL with SAND and SILT:
Olive brown (2.5Y4/3); (30,60,10,0);
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#2/12 Sand
(108'-138')



MW8-1A:
2-inch Sch 80
PVC Well
Screen, 0.020"
Slot (115'-130')



Bottom Sump
and Cap
(130'-135')



Hydrated
Bentonite Chips
(138'-177')



(60,20,20); Well graded gravel with coarse
grained, subangular sand and silt; Granitic
origin.



115-125' SAND with GRAVEL: Grayish
brown (2.5Y5/2); (30,60,10,0); (60,20,20);
Poorly graded, coarse grained, subangular
sand with gravel; Granitic origin.



125-130' GRAVEL with SAND and SILT:
Olive brown (2.5Y4/3); (55,30,15,0);
(50,30,20); Well graded gravel with coarse
grained, subangular sand and silt; Granitic
origin.



130-140' SILTY SAND: Olive brown
(2.5Y4/3); (10,70,20,0); (60,30,10); Poorly
graded, coarse grained, subangular silty
sand.



140-145' SAND with SILT and CLAY:
Olive brown (2.5Y4/3); (0,50,25,25);
(40,30,30); Poorly graded, fine-medium
grained sand with silt and moderate
plasticity clay.



145-150' CLAY with SILT and SAND:
Dark grayish brown (2.5Y4/2);
(0,15,30,55); (10,30,60); High plasticity
clay with poorly graded sand and silt.



150-160' SAND with GRAVEL: Grayish
brown (2.5Y5/2); (30,70,0,0); (50,30,20);
Well graded, medium-coarse grained sand
with gravel; Granitic origin.



          Below 155' - (25,70,5,0).



160-170' GRAVEL with SAND and SILT:
Light olive brown (2.5Y5/4); (45,35,20,0);
(35,30,35); Well graded gravel with coarse
grained sand and silt; Granitic origin.
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#60 Sand
(177'-180')



#2/12 Sand
(180'-209.5')



MW8-2B:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (185'-200')



Bottom Sump
and Cap
(200'-205')



Hydrated
Bentonite Chips
(209.5'-221.5')



          Below 165' - Olive brown (2.5Y4/4);
(40,30,30,0); (30,35,35).



170-175' SAND with GRAVEL: Grayish
brown (2.5Y5/2); (30,60,10,0); (50,20,30);
Well graded, coarse grained sand with
subangular gravel; Granitic origin.



175-185' GRAVEL with SAND and SILT:
Light olive brown (2.5Y5/3); (50,35,15,0);
(30,40,30); Well graded, coarse grained,
angular gravel with fine-medium grained,
subangular sand and silt; Granitic origin.



          Below 180' - Light olive brown
(2.5Y5/4); (40,30,30,0); (35,30,35);
Coarse grained sand.



185-195' SAND with GRAVEL: Grayish
brown (2.5Y5/2); (30,60,10,0); (40,30,30);
Well graded, coarse grained sand with
subangular gravel; Granitic origin.



          Below 190' - (35,60,5,0).



195-200' SILT with SAND: Light olive
brown (2.5Y5/4); (10,30,60,0); (20,30,50);
Silt with poorly graded, fine grained,
subangular sand.



200-215' SAND with SILT: Light olive
brown (2.5Y5/3); (15,60,25,0); (50,30,20);
Poorly graded, subangular sand and
gravel with silt.



          Below 205' - (10,35,55,0);
(20,30,50).



215-220' GRAVEL with SAND and SILT:
Grayish brown (2.5Y5/2); (45,35,20,0);
(50,30,20); Well graded gravel with
subangular sand and silt.



220-225' SAND with SILT: Light olive
brown (2.5Y5/3); (10,65,25,0); (50,20,30);
Poorly graded, coarse grained, subangular
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#60 Sand
(221.5'-225')



#2/12 Sand
(225'-254.5')



MW8-2C:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (230'-245')



Bottom Sump
and Cap
(250'-255')



Hydrated
Bentonite Chips
(254.5'-301')



sand with gravel and silt.



225-240' SAND with GRAVEL and SILT:
Grayish brown (2.5Y5/2); (20,65,15,0);
(70,20,10); Well graded, coarse grained,
subangular sand with gravel and silt;
Granitic origin.



240-245' SILT and SAND: Light olive
brown (2.5Y5/4); (10,40,50,0); (20,30,50);
Silt and poorly graded, fine grained,
rounded sand.



245-250' SAND with GRAVEL and SILT:
Grayish brown (2.5Y5/2); (20,65,15,0);
(40,30,30); Well graded, coarse grained,
subangular sand with gravel and silt;
Granitic origin.



250-255' SAND and SILT: Light olive
brown (2.5Y5/4); (10,50,40,0); (30,35,35);
Poorly graded, fine grained, subangular
sand and silt.



255-265' SAND with GRAVEL and SILT:
Grayish brown (2.5Y5/2); (20,60,20,0);
(45,30,25); Well graded, subangular sand
with coarse grained, angular gravel and
silt; Granitic origin.



265-335' SILTY SAND: Dark grayish
brown (2.5Y4/2); (0,60,40,0); (10,40,50);
Poorly graded, fine grained silty sand.



          Below 270' - (5,60,35,0); (50,30,20).
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#60 Sand
(301'-304.5')



#2/12 Sand
(304.5'-335')



MW8-2D:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (310'-325')



Bottom Sump
and Cap
(325'-330')



          Below 285' - (40,30,30).



          Below 295' - (5,50,45,0); (30,40,30).



          Below 300' - (0,50,50,0); (20,30,50).



          Below 305' - (5,50,45,0); (30,35,35).



          Below 310' - (10,60,30,0);
(35,30,35).



335-345' SANDY SILT: Olive brown
(2.5Y4/4); (5,40,55,0); (10,30,60); Poorly
graded, fine grained sandy silt.
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Hydrated
Bentonite Chips
(335'-350')



345-350' SILTY SAND: Light olive brown
(2.5Y4/3); (10,60,30,0); (20,30,50); Poorly
graded, fine grained silty sand; Granitic
origin.
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Professional Engineer\Geologist











Locking Well
Cap



Cement - 5%
bentonite slurry
(0'-27.5')



2-inch Sch 80
PVC Blank
Casing



0-0.25' ASPHALT
0.25-5' SANDY SILT: Light olive brown
(2.5Y5/3); (5,35,60,0); (5,10,85); Poorly
graded, fine grained sand in silt.



5-20' SILTY SAND: Olive brown
(2.5Y4/3); (0,70,30,0); (50,20,30); Poorly
graded, coarse grained sand with silt;
Granitic origin.



          Below 15' - (5,60,30,5); (50,20,30).



20-40' GRAVELLY SAND: Grayish brown
(2.5Y5/2); (25,70,5,0); (55,20,25); Well
graded, coarse grained sand with
angular-subangular gravel; Granitic origin.



          Below 35' - (35,60,5); (50,20,30).



40-50' SAND: Grayish brown (2.5Y5/2);
(10,85,5,0); (50,30,20); Poorly graded,
coarse grained sand with some small
angular gravel; Granitic origin.



ML



SM



SW



SP



P
en



 R
at



e
(f



t/
hr



)



G
ra



ph
ic



Lo
g



U
.S



.C
.S



.
S



ym
bo



l



D
ep



th
(f



t.
 B



G
L) Lithologic Description



(Munsell Color)
(% Gravel, Sand, Silt, Clay)



(% Coarse, Medium, Fine Grained Sand)



As-built Well Diagram
16N



Resistivity



50



Spontaneous
Potential (mV)



(OHM-m)



64N



Guard Log



E-Log



100-10 80 -10 200



1211 Edanruth Ave., La Puente, CA



Direct Mud Rotary, Nominal 12 1/4" bit



LOCATION



LOGGED BY Erin Poteet



DRILLING COMPANY



DRILLING METHOD



GROUND SURFACE ELEVATION (ft, MSL)



LOCATION



BOREHOLE DEPTH (ft)



10/26/2013



2" Schedule 80 PVC / 0.020"



REMARKS



Ground Surface



TOC ELEVATION WELL (ft, MSL)
350



Gregg Drilling



WELL CONSTRUCTION COMPLETED



WELL DEPTH (ft)



REMARKS



DRILLING COMPANY



SCREEN INTERVALS



LOGGED BY



120-130'bgs, 148-158'bgs, 210-225'bgs, 300-315'bgs



1843223.19 / 6570875.72



324.75



CASING DIAMETER & TYPE / SLOT SIZE



NORTHING / EASTINGDRILLING METHOD



Elevation datum NAVD 88.



MW8-3A(135), MW8-3B(163), MW8-3C(230), MW8-3D(320)



324.36(A), 324.37(B), 324.35(C), 324.40(D)
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Hydrated
Bentonite Chips
(27.5'-112.1')



50-60' SANDY GRAVEL with SILT: Light
olive brown (2.5Y5/3); (50,30,20,0);
(60,30,10); Well graded, coarse grained,
angular gravel with sand and silt balls;
Granitic origin.



60-110' SAND: Grayish brown (2.5Y5/2);
(15,85,0,0); (50,30,20); Poorly graded,
coarse grained sand with angular gravel;
Granitic origin.



          Below 65' - (15,75,10,0); (45,25,30).



          Below 70' - (10,85,5,0).



          Below 80' - Light olive brown
(2.5Y5/3); (10,75,15,0).



          Below 85' - (15,75,10,0).



          Below 90' - (5,85,10,0).
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#60 Sand
(112.1'-114.8')



#2/12 Sand
(114.8'-136')



MW8-3A:
2-inch Sch 80
PVC Well
Screen, 0.020"
Slot (120'-130')



Bottom Sump
and Cap
(130'-135')



Hydrated
Bentonite Chips
(136'-140')



#60 Sand
(140'-142.9')



#2/12 Sand
(142.9'-168')



MW8-3B:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (148'-158')



Bottom Sump
and Cap
(158'-163')



110-115' SANDY GRAVEL: Grayish
brown (2.5Y5/2); (45,40,15,0); (90,5,5);
Well graded, angular-subangular gravel
with coarse grained sand; Granitic origin.



115-120' SILTY SANDY CLAY: Olive
brown (2.5Y4/6); (10,20,30,40);
(10,10,80); Poorly graded, medium
plasticity clay with bits of silt, some sand
and gravel.



120-135' SAND: Light olive brown
(2.5Y5/3); (15,75,10,0); (75,20,5); Poorly
graded, coarse grained sand with some
gravel and clumps of silt; Granitic origin.



135-140' SILT with SAND and GRAVEL:
Olive brown (2.5Y4/6); (20,20,60,0);
(15,30,55); Poorly graded silt with angular,
coarse grained gravel and fine grained
sand.



140-155' SAND: Light olive brown
(2.5Y5/3); (10,80,10,0); (70,20,10); Poorly
graded, coarse grained sand with some
gravel and silt; Granitic origin.



155-185' SILT with SAND: Olive brown
(2.5Y4/6); (10,15,70,5); (30,40,30); Poorly
graded, low plasticity silt with fine-coarse
grained sand and some large gravel.



          Below 160' - (0,15,75,10); (0,30,70).
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Hydrated
Bentonite Chips
(168'-203.2')



#60 Sand
(203.2'-205')



#2/12 Sand
(205'-235')



MW8-3C:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (210'-225')



          Below 175' - (0,5,90,5); (0,0,100).



         Below 180' - (0,15,80,5); (10,10,80).



185-200' SILTY SAND: Dark grayish
brown (2.5Y4/2); (5,55,35,5); (30,40,30);
Well graded, medium grained sand with
silt.



200-205' SILT with SAND: Olive brown
(2.5Y4/6); (0,25,75,0); (25,30,45); Silt with
well graded, fine-coarse grained sand.



205-210' SAND: Dark grayish brown
(2.5Y4/2); (10,70,20,0); (60,20,20); Poorly
graded, coarse grained sand with some
fine grained sand and silt; Granitic origin.



210-215' SILTY SAND: Olive brown
(2.5Y4/3); (10,60,30,0); (50,30,20); Well
graded, medium-coarse grained sand with
silt.



215-220' SAND: Dark grayish brown
(2.5Y4/2); (10,80,10,0); (60,20,20); Poorly
graded, coarse grained sand with some
silt and gravel; Granitic origin.



220-225' SILT with SAND: Olive brown
(2.5Y4/6); (5,45,50,0); (75,20,5); Silt with
poorly graded, coarse grained sand.
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Bottom Sump
and Cap
(225'-230')



Hydrated
Bentonite Chips
(235'-292.7')



225-230' SILTY SAND: Olive brown
(2.5Y4/3); (15,60,25,0); (75,15,10); Poorly
graded, coarse grained sand with some
gravel and silt; Granitic origin.



230-260' SILT with SAND: Olive brown
(2.5Y4/6); (0,35,65,0); (15,20,65); Silt with
poorly graded, fine-coarse grained sand.



          Below 235' - (0,45,55,0); (40,30,30).



          Below 240' - (0,25,75,0); (0,30,70).



          Below 245' - (5,35,60,0); (30,30,40).



260-270' SILTY SAND: Olive brown
(2.5Y4/3); (10,50,40,0); (50,20,30); Poorly
graded, fine-coarse grained silty sand.



270-300' SILT with SAND: Olive brown
(2.5Y4/6); (0,30,70,0); (15,30,55); Silt with
poorly graded, fine-coarse grained sand.
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#60 Sand
(292.7'-295')



#2/12 Sand
(295'-323')



MW8-3D:
2-inch Sch 80
PVC Well
Screen 0.020"
Slot (300'-315')



Bottom Sump
and Cap
(315'-320')



Hydrated
Bentonite Chips
(323'-350')



300-310' SILTY SAND:Olive brown
(2.5Y4/3); (10,70,20,0); (50,30,20); Poorly
graded, coarse grained sand with silt;
Granitic origin.



          Below 205' - Dark grayish brown
(2.5Y4/2); (10,75,15,0).



310-315' SILT: Olive brown (2.5Y4/6);
(0,15,85,0); (15,30,55); Silt with poorly
graded, fine-medium grained sand.



315-325' SANDY SILT: Olive brown
(2.5Y4/6); (0,30,70,0); (15,30,55); Silt with
poorly graded, fine-medium grained sand.



325-330' SILTY SAND: Olive brown
(2.5Y4/3); (5,60,35,0); (40,30,30); Poorly
graded, fine-coarse grained silty sand.



330-345' SANDY SILT: Olive brown
(2.5Y4/6); (0,30,70,0); (20,30,50); Silt with
well graded, fine-coarse grained sand.



          Below 335' - (20,70,10); (15,25,60).
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345-350' SILTY SAND: Olive brown
(2.5Y4/3); (10,55,35,0); (50,30,20); Well
graded, fine-coarse grained silty sand.SM
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Professional Engineer\Geologist











Locking Well
Cap



Cement - 5%
bentonite slurry
(0'-30')



2-inch Sch 80
PVC Blank
Casing



0-10' SAND: Light olive brown (2.5Y5/4);
(0,95,5,0); (0,0,100); Poorly graded, fine
grained, subrounded sand; Granitic origin.



10-15'  SAND with CLAY: Light olive
brown (2.5Y5/4); (0,85,5,10); (90,10,0);
Poorly graded, coarse grained, subangular
sand with clay nodules. Granitic origin.



15-20' SILTY SAND: Light olive brown
(2.5Y5/4); (0,75,25,0); (0,0,100); Poorly
graded, fine grained, subangular sand with
silt. Granitic origin.



20-25' CLAYEY SAND: Light olive brown
(2.5Y5/4); (0,80,0,20); (0,0,100); Poorly
graded, fine grained, subrounded clayey
sand. Granitic origin.



25-45' SAND: Grayish brown (2.5Y5/2);
(0,95,0,5); (95,0,5); Poorly graded, coarse
grained, subangular sand; Granitic origin.



          Below 35' - (0,100,0,0); (100,0,0).



45-50' GRAVEL with SAND: Grayish
brown (2.5Y5/2); (85,15,0,0); (100,0,0);
Poorly graded, subangular gravel and
coarse sand; Granitic origin.
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13811 Amar Rd., La Puente, CA



Direct Mud Rotary, Nominal 12" bit



LOCATION



LOGGED BY Willow Green



DRILLING COMPANY



DRILLING METHOD



GROUND SURFACE ELEVATION (ft, MSL)



LOCATION



BOREHOLE DEPTH (ft)



4/24/2013



2" Schedule 80 PVC / 0.020"



REMARKS



Ground Surface



TOC ELEVATION WELL (ft, MSL)



360



Gregg Drilling



WELL CONSTRUCTION COMPLETED



WELL DEPTH (ft)



REMARKS



DRILLING COMPANY



SCREEN INTERVALSP-1U(125), P-1UM(190), P-1LM(235), P-1L(325)



LOGGED BY



100-120'bgs, 170-185'bgs, 215-230'bgs, 305-320'bgs



318.47, 318.50, 318.48, 318.46



1842046.73 / 6569071.24



318.84



CASING DIAMETER & TYPE / SLOT SIZE



NORTHING / EASTINGDRILLING METHOD



Elevation datum NAVD 88.
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Hydrated
Bentonite Chips
(30'-92')



#60 Sand
(92'-95')



#2/12 Sand
(95'-129')



50-80' SAND with GRAVEL: Grayish
brown (2.5Y5/2); ( 20,80,0,0); (100,0,0);
Poorly graded, coarse grained, subangular
sand with gravel; Granitic origin.



          Below 55' - (10,90,0,0).



          Below 65' - (5,95,0,0).



80-100' SAND with CLAY: Light olive
brown (2.5Y5/3); (5,80,0,15); (80,10,10);
Poorly graded, coarse grained,
angular-subrounded sand with clay
nodules; Granitic origin.



          Below 85' - (5,90,0,5).



          Below 90' - Grayish brown
(2.5Y5/2).



100-110' GRAVEL with SAND: Grayish
brown (2.5Y5/2); (90,10,0,0); (100,0,0);
Poorly graded, subangular gravel with
poorly graded, subangular sand; Granitic
origin.
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P-1U: 2-inch
Sch 80 PVC
Well Screen,
0.020" Slot
(100'-120')



Bottom Sump
and Cap
(120'-125')



Hydrated
Bentonite Chips
(129'-162')



#60 Sand
(162'-165')



110-115' SAND with GRAVEL and
CLAY: Grayish brown (2.5Y5/2);
(15,70,0,15); (100,0,0); Poorly graded,
subangular sand with gravel and clay;
Granitic origin.



115-120' GRAVEL with SAND: Grayish
brown (2.5Y5/2); (90,10,0,0); (100,0,0);
Poorly graded, subangular gravel with
poorly graded subangular sand; Granitic
origin.



120-125' CLAY with GRAVEL: Olive
brown (2.5Y4/4); (10,0,0,90); Slow
dilatancy, soft, low plasticity clay with
poorly graded subangular gravel.



125-130' SAND with GRAVEL: Light olive
brown (2.5Y5/3); (20,80,0,0); (100,0,0);
Poorly graded, coarse grained, subangular
sand with poorly graded subangular
gravel; Granitic origin.



130-145' GRAVEL with SAND: Grayish
brown (2.5Y5/2); (90,10,0,0); (100,0,0);
Well graded, subangular gravel with poorly
graded, coarse grained, subangular sand;
Granitic origin.



145-150' CLAY: Olive brown (2.5Y4/4);
(0,5,0,95); (0,0,100); Slow dilatancy, soft,
low plasticity clay.



150-155' SANDY CLAY: Olive brown
(2.5Y4/4); (0,30,0,70); (70,10,20); Slow
dilatancy, soft, low plasticity sandy clay
with well graded, fine-coarse grained,
subangular sand.



155-160' SAND with GRAVEL: Grayish
brown (2.5Y5/2); (75,25,0,0); (90,10,0);
Poorly graded, coarse grained, subangular
sand with poorly graded, subangular
gravel; Granitic origin.



160-165' CLAY with GRAVEL: Olive
brown (2.5Y4/4); (10,0,0,90); Slow
dilatancy, soft, low plasticity clay with
poorly graded, subangular gravel.
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#2/12 Sand
(165'-195')



P-1UM: 2-inch
Sch 80 PVC
Well Screen
0.020" Slot
(170'-185')



Bottom Sump
and Cap
(185'-190')



Hydrated
Bentonite Chips
(195'-207')



#60 Sand
(207'-210')



#2/12 Sand
(210'-241.5')



165-175' SILTY SAND: Light olive brown
(2.5Y5/4); (5,70,20,5); (0,20,80); Poorly
graded, fine grained, subrounded silty
sand.



175-185' SAND with CLAY: Light olive
brown (2.5Y5/4); (0,70,0,30); (85,10,5);
Poorly graded, coarse grained, subangular
sand with slow dilatancy, soft, low
plasticity clay.



185-190' SAND: Grayish brown
(2.5Y5/2); (0,100,0,0); (100,0,0); Poorly
graded, coarse grained, subangular sand;
Granitic origin.



190-195' SANDY CLAY: Light olive
brown (2.5Y5/4); (0,30,0,70); (0,20,80);
Slow dilatancy, soft, low plasticity sandy
clay with poorly graded, fine grained,
subrounded sand.



195-210' SAND with CLAY: Light olive
brown (2.5Y5/4); (5,70,0,25); (90,10,0);
Poorly graded, coarse grained, subangular
sand with slow dilatancy, soft, low
plasticity clay.



          Below 205' - (0,65,0,35).



210-215' SAND with GRAVEL: Grayish
brown (2.5Y5/2); (15,80,0,5); (100,0,0);
Poorly graded, coarse grained, subangular
sand with poorly graded, subangular
gravel; Granitic origin.



215-230' GRAVEL with SAND: Grayish
brown (2.5Y5/2); (85,15,0,0); (90,5,5);
Poorly graded, subangular gravel with
poorly graded, coarse grained, subangular
sand; Granitic origin.



SM



SP



SP



SC



SP



SP



GP



16N



Resistivity



50



Spontaneous
Potential (mV)



(OHM-m)



64N



Guard Log



E-Log



100-10 80 -10 200



P
e
n
 R



a
te



(f
t/



h
r)



G
ra



p
h
ic



L
o
g



U
.S



.C
.S



.
S



y
m



b
o
l



D
e
p
th



(f
t.



 B
G



L
) Lithologic Description



(Munsell Color)
(% Gravel, Sand, Silt, Clay)



(% Coarse, Medium, Fine Grained Sand)



As-built Well Diagram



Continued from Previous PageContinued from Previous Page



WELL I.D. NUMBER



UTC-PVOU Piezometer P-1



117-2210059.01



UTC-PVOU Piezometer P-1



WELL CONSTRUCTION LOG



GEO-PVOU-EP-P1117-2210059.01



PROJECT NAME



PROJECT NUMBER



PAGE  4  OF  7



DATE DRILLING BEGAN



GEO-PVOU-EP-P1



Continued Next Page



PROJECT NAME



PROJECT NUMBER



4/1/2013



170



175



180



185



190



195



200



205



210



215



220



Continued Next Page



G
E



O
T



R
A



N
S



 W
E



L
L



 E
-L



O
G



 (
1



C
A



S
IN



G
 F



L
U



S
H



) 
 G



E
O



-P
V



O
U



-E
P



-P
1



.G
P



J
  



L
A



E
W



N
N



0
1



.G
D



T
  



6
/2



0
/1



3











P-1LM: 2-inch
Sch 80 PVC
Well Screen
0.020" Slot
(215'-230')



Bottom Sump
and Cap
(230'-235')



Hydrated
Bentonite Chips
(241.5'-297.5')



230-235' GRAVEL: Grayish brown
(2.5Y5/2); (95,5,0,0); (100,0,0); Well
graded, fine-coarse grained,
angular-subangular gravel; Granitic origin.



235-240' SAND with GRAVEL: Grayish
brown (2.5Y5/2); (10,90,0,0); (90,5,5);
Poorly graded, coarse grained,
angular-subangular sand with poorly
graded, fine grained, angular gravel;
Granitic origin.



240-250' SANDY CLAY: Light olive
brown (2.5Y5/4); (0,20,0,80); (0,20,80);
Slow dilatancy, soft, low plasticity, clay
with poorly graded, fine grained sand.



250-255' SAND with CLAY: Light olive
brown (2.5Y5/4); (0,85,0,15); (60,40,0);
Poorly graded, medium-coarse grained,
subangular-angular sand with slow
dilatancy, soft, medium plasticity clay.



255-280' SANDY CLAY: Light olive
brown (2.5Y5/4); (0,20,0,80); (0,10,90);
Slow dilatancy, soft, low plasticity sandy
clay with poorly graded, fine grained,
subrounded sand.



GW



SP



SC



SP



SC



16N



Resistivity



50



Spontaneous
Potential (mV)



(OHM-m)



64N



Guard Log



E-Log



100-10 80 -10 200



P
e
n
 R



a
te



(f
t/



h
r)



G
ra



p
h
ic



L
o
g



U
.S



.C
.S



.
S



y
m



b
o
l



D
e
p
th



(f
t.



 B
G



L
) Lithologic Description



(Munsell Color)
(% Gravel, Sand, Silt, Clay)



(% Coarse, Medium, Fine Grained Sand)



As-built Well Diagram



Continued from Previous PageContinued from Previous Page



WELL I.D. NUMBER



UTC-PVOU Piezometer P-1



117-2210059.01



UTC-PVOU Piezometer P-1



WELL CONSTRUCTION LOG



GEO-PVOU-EP-P1117-2210059.01



PROJECT NAME



PROJECT NUMBER



PAGE  5  OF  7



DATE DRILLING BEGAN



GEO-PVOU-EP-P1



Continued Next Page



PROJECT NAME



PROJECT NUMBER



4/1/2013



225



230



235



240



245



250



255



260



265



270



275



280



Continued Next Page



G
E



O
T



R
A



N
S



 W
E



L
L



 E
-L



O
G



 (
1



C
A



S
IN



G
 F



L
U



S
H



) 
 G



E
O



-P
V



O
U



-E
P



-P
1



.G
P



J
  



L
A



E
W



N
N



0
1



.G
D



T
  



6
/2



0
/1



3











#60 Sand
(297.5'-299.5')



#2/12 Sand
(299.5'-327')



P-1L: 2-inch
Sch 80 PVC
Well Screen
0.020" Slot
(305'-320')



Bottom Sump
and Cap
(320'-325')



Hydrated
Bentonite Chips
(327'-360')



280-290' SAND with GRAVEL and
CLAY: Grayish brown (2.5Y5/2);
(15,80,0,5); (90,5,5); Poorly graded,
coarse grained, angular-subangular sand
with poorly graded, angular gravel and
slow dilatancy, soft, low plasticity clay.



290-295' SANDY CLAY: Light olive
brown (2.5Y5/4); (0,25,0,75); (100,0,0);
Slow dilatancy, soft, low plasticity, sandy
clay with poorly graded, coarse grained,
subrounded sand.



295-300' SAND with CLAY: Grayish
brown (2.5Y5/2); (0,80,5,15); (80,20,0);
Poorly graded, coarse grained, subangular
sand with slow dilatancy, soft, low
plasticity clay.



300-305' SANDY CLAY: Light olive
brown (2.5Y5/4); (0,30,5,65); (5,5,90);
Slow dilatancy, soft, low plasticity sandy
clay with poorly graded, fine grained,
subrounded sand.



305-315' SAND with CLAY: Grayish
brown sand (2.5Y5/2) with light olive
brown clay (2.5Y5/4); (0,60,15,25);
(60,20,20); Well graded, fine-coarse
grained, subrounded sand with slow
dilatancy, soft, low plasticity clay.
          Below 310' - (0,60,5,35).



315-320' SAND and GRAVEL: Grayish
brown (2.5Y5/2); (60,40,0,0); (100,0,0);
Poorly graded, coarse grained, subangular
sand and poorly graded, subangular
gravel; Granitic origin.



320-335' SANDY CLAY: Light olive
brown (2.5Y5/4); (0,35,0,65); (30,10,60);
Slow dilatancy, soft, low plasticity sandy
clay with poorly graded, fine-coarse
grained subrounded sand.



          Below 325' - (0,0,100); Fine grained
sand.



335-345' SILTY SAND: Light olive brown
(2.5Y5/4); (0,60,30,10); (0,0,100); Poorly
graded, fine grained, subrounded silty
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sand.



345-355' SAND with CLAY: Grayish
brown sand (2.5Y5/2) with light olive
brown clay (2.5Y5/4); (0,85,0,15);
(80,10,10); Poorly graded, coarse grained,
subangular sand with slow dilatancy, soft,
low plasticity clay.



355-358' SILTY SAND: Light olive brown
(2.5Y5/4); (0,60,30,10); (0,0,100); Poorly
graded, fine grained, subrounded silty
sand.



358-360' SAND with CLAY: Grayish
brown (2.5Y5/2) with light olive brown clay
(2.5Y5/4); (0,80,5,15); (80,10,10); Poorly
graded, coarse grained, subangular sand
with slow dilatancy, soft, low plasticity
clay.
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TETRA TECH 



ATTACHMENT 3 



August 2013 Potentiometric Head Contours 



(from Semiannual Comprehensive Groundwater Monitoring Report, July 2013 Shallow Zone 



South of Puente Creek (SZ-South), Puente Operable Unit, December 2013, Orion Environmental, 



Inc.) 
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See Inset Map
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Figure 7: Shallow Zone (SZ) - SZ1
Piezometric Head Contours and Gradients
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Figure 9: Shallow Zone (SZ) - SZ2
Piezometric Head Contours and Gradients
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From: Chavira, Raymond
To: Barquest, Bradley A UTCHQ; Parsons, Scott
Subject: FW: IZ Remedy - Apr-May Bimontly Progress Report
Date: Tuesday, June 24, 2014 5:02:00 PM
Attachments: 2014-0610-Puente-April May Bimonthly Progress Report.pdf


FYI Only
 


From: Klaus Rohwer [mailto:Klaus.Rohwer@EquipoiseCorp.com] 
Sent: Tuesday, June 10, 2014 11:58 AM
To: Chavira, Raymond; Tom.Perina@CH2M.com; Burger, Kate@DTSC
Cc: Amy Sullivan; JGallinatti@geosyntec.com
Subject: FW: IZ Remedy - Apr-May Bimontly Progress Report
 
Ray,
Attached please find the April and May 2014 Bimonthly Progress Report for the IZ Remedy. If you
 have any questions, please don't hesitate to call. Thank you
____________________
Klaus Rohwer, PG, LG, LHg
Equipoise Corporation
25108 Jefferson Avenue, Suite A  |  Murrieta, California  |  92562
951.696.7217  |  Klaus.Rohwer@EquipoiseCorp.com
 


P Please consider the environment before printing this email
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mailto:Scott.Parsons@tetratech.com

mailto:Klaus.Rohwer@EquipoiseCorp.com






 
 
 



TRANSMITTAL 
 
 
To: Mr. Raymond Chavira 
 Remedial Project Manager 
 USEPA Region 9, Superfund Division 
 75 Hawthorne St., SFD-7-3 
 San Francisco, CA  94105-3901 
 
cc: Mr. Tom Perina    Ms. Kate Burger 
 Hydrogeologist    Remedial Project Manager 
 CH2M HILL    DTSC 
 1770 Iowa Avenue, Suite 200  8800 Cal Center Drive 
 Riverside, CA 92507   Sacramento, CA 95826 
 



From: Klaus P. Rohwer - Project Coordinator 



Project: Intermediate Zone Remedy, Puente Valley Operable Unit (PVOU), California 



Date: 10 June 2014 



Subject:  Intermediate Zone Remedy, Puente Valley Operable Unit (PVOU) 
April/May 2014 Progress Report, prepared by Geosyntec Consultants, Inc. 



 
 
 
 
We are sending you the above-referenced document(s): 
 



X For your review and comment 
 For your information and file 
 For your approval 
 For your signature 



 
Total number of copies sent:    1 
 
 
 
Remarks:  
 
Submitted on behalf of Northrop Grumman Systems Corporation. 
 
 



 



CORPORATE OFFICE  OFFICE LOCATIONS 
25108 Jefferson Avenue, Suite A  Murrieta, California  •  USA 
Murrieta, California  92562  •  USA  San Clemente, California  •  USA 
Phone 951.696.7217 
Facsimile 951.696.9527    











1111 Broadway, 6th Floor 
Oakland, California 94607 



PH 510.836.3034 
FAX 510.836.3036 



www.geosyntec.com 
 



T e c h n i ca l  M emo r a n d u m 



Date: 10 June 2014 



To: Raymond Chavira, USEPA Region 9 



From: John Gallinatti, Geosyntec Consultants 



Subject: Bimonthly Progress Report – April and May 2014 
Intermediate Zone (IZ) Remedy, Puente Valley Operable Unit (PVOU) 
 



 



In accordance with the amended Intermediate Zone (IZ) Consent Decree entered by the United 
States District Court on August 21, 2009, this technical memorandum summarizes activities 
completed during April and May 2014 and the anticipated activities for the following two 
months.   



1. ACTIVITIES PERFORMED DURING APRIL AND MAY 2014 



1.1 Remedial Design/Remedial Action 



Following submittal of the Discharge Options Study in March 2014 and in preparation for 
submittal of the Remedial Design/Remedial Action (RD/RA) Work Plan in July 2014, Northrop 
Grumman performed the following RD/RA activities: 



• Worked with Suburban Water Systems towards an agreement for Suburban Water 
Systems to operate the IZ groundwater treatment plant and accept delivery of treated 
groundwater.  



• Initiated work on the RD/RA Work Plan. 



• Initiated work on an IZ Conceptual/Preliminary Design Report. A Process Flow Diagram 
was submitted to United States Environmental Protection Agency (USEPA) for 
discussion during an April 9, 2014 technical meeting. The continuing development of the 
design is supporting discussions with the California Department of Public Health 
regarding the 97-005 permit process. 
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• Submitted proposals to the City of Industry for purchase of three potential treatment plant 
properties for construction of a new, revised treatment system that includes reverse 
osmosis (RO). 



1.2 Compliance/General Monitoring 



The following monitoring activities were completed in April and May 2014:  



• Two monitoring wells were added since the last Bimonthly Progress Report.  



• Data from the Early 2014 Semi-Annual Groundwater Monitoring event were received, 
reviewed, and validated in April and May.   



• Transducers installed to monitor water levels in IZ-East and the MW6-27 cluster were 
pulled and downloaded in April. The second sampling event was performed from May 7 
to 9.  



1.3 Groundwater Modeling 



The existing FEFLOW groundwater flow model developed by CH2MHill for USEPA was used 
for the following:   



• Preliminary modeling results for IZ remedy (presented to USEPA on April 8, 2014).   



• Particle tracking analysis was performed around IZ-East at the request of 
USEPA/CH2MHill, and results were presented on a technical conference call with 
USEPA/CH2MHill on April 22, 2014.  



A numerical model is being developed for simulation of groundwater flow in the vicinity of the 
PVOU.   Toward that end, the following work was conducted: 



• Transfer of the revised groundwater flow model from DYNFLOW into FEFLOW. This 
included review of the model input, revision/adaptation of the boundary conditions for 
the FEFLOW framework, comparison of modeling results to ensure accurate transition 
between the modeling software.  



• The transducer data from the 42 deployed transducers were post-processed and reviewed. 
Preliminary analysis was performed, and the data was presented to USEPA/CH2MHill on 
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April 8, 2014. A transmittal memorandum describing the field work, data processing and 
transmitting the processed transducer data was submitted to USEPA on April 28, 2014. 
Further analysis of the data and use of the data for refinement of groundwater model 
calibration is ongoing.  



1.4 Project Team Organization 



The following submittal and notifications were provided to USEPA in April and May 2014: 



• A change in Northrop Grumman’s primary and alternate project coordinators for the 
PVOU IZ remedy to Klaus Rohwer and Amy Sullivan, respectively, on April 22, 2014. 



• An organization chart for the IZ remedy, submitted May 16, 2014.   



• On June 2, 2014, a change in Northrop Grumman’s designated Supervising Contractor to 
Geosyntec Consultants. 



2. MEETINGS HELD DURING APRIL AND MAY 2014 



Northrop Grumman representatives attended the following meetings in April and May 2014: 



• A technical meeting with USEPA to discuss the results of the site assessment activities 
and data gaps presented in the March 31, 2014 technical memorandum, and updates to 
the conceptual site model and numerical modeling, on April 8, 2014 at Geosyntec’s 
office in Huntington Beach 



• A technical meeting with USEPA to discuss the design changes to the IZ remedy was 
held on April 9, 2014 at Stetson Engineers’ office in Covina.  



• Meetings with Suburban Water Systems (Suburban) in April and May 2014 to discuss 
Suburban operating the IZ remedy and accepting delivery of the treated groundwater. 



• A meeting with the City of Industry on May 19, 2014 to discuss submittals of proposals 
to purchase a property from the City. Representatives of the San Gabriel Basin Water 
Quality Authority (WQA) and Suburban Water Systems also attended.  



• Meetings with the WQA in April and May related to property acquisition and the 
California Environmental Quality Act (CEQA). 
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3. SUMMARY OF TESTING, SAMPLING, AND OPERATING DATA 



COLLECTED 



The data obtained from discrete-depth groundwater samples collected during drilling of the 
monitoring wells during the last two months were submitted to USEPA upon completion of each 
borehole. The analytical data from the Early 2014 Sampling Event will be provided to USEPA as 
part of the Early 2014 Semi-Annual Groundwater Monitoring Report submitted in June 2014. 
The interim results of the sampling at IZ-East as part of the Temporary Well Modification and 
Performance Monitoring at IZ-East will also be submitted in June 2014. The report presenting 
the procedures and results of the sampling will be provided to USEPA in September 2014. 



On May 7, 2014, USEPA requested submittal of a table summarizing total chromium and 
hexavalent chromium groundwater data for the PVOU collected from 2002 to the present, which 
Northrop Grumman then submitted on May 16, 2014. 



4. PRELIMINARY CALCULATIONS AND SUPPORTING DATA TO 
EVALUATE PERFORMANCE 



Not applicable for the months of April and May 2014. 



5. WORK PLANNED FOR NEXT TWO MONTHS 



5.1 Remedial Design/Remedial Action 



Northrop Grumman will submit three Letters of Intent to the City of Industry for purchase of 
potential treatment plant properties for construction of a new, revised treatment system that 
includes RO. 



Northrop Grumman plans to complete a Remedial Design/Remedial Action Work Plan and 
submit it to USEPA on July 31, 2014. 



Northrop Grumman will continue work towards an IZ Conceptual/Preliminary Design Report. 
The continuing development of the design will support discussions with California Department 
of Public Health regarding the 97-005 permit process. 



Work will commence on the Source Water Assessment for the 97-005 permit.  
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5.2 Compliance/General Monitoring 



Installation and sampling of compliance and monitoring wells in accordance with the 
Compliance and Monitoring Well Network Plan will continue through July 2014. One additional 
location is proposed for monitoring well installation. The well completion report documenting 
the installations is being prepared for submittal to USEPA pending completion and sampling of 
the final well.  



A sampling plan for the Mid-Year 2014 Semi-Annual Groundwater Monitoring Event is being 
prepared and will be submitted in June 2014. Upon approval of the sampling plan by USEPA, 
the sampling event will be completed in August 2014. 



The water quality data and water level data collected to date from IZ-East and the MW6-27 
cluster are being summarized in an interim report scheduled for submittal to USEPA in June 
2014. The three screens will be sampled two additional times over the next four months. 



5.3 Groundwater Modeling 



Model layering will be revised to improve transition between updated layers in mouth-of-valley 
area and existing layering in remainder of model.  Revised layering will be submitted to USEPA 
for review. 



Model calibration will be checked and revised as needed based on transducer data collected in 
1Q2014. 



5.4 Meetings  



Northrop Grumman representatives will meet with Suburban Water Systems in June and July 
2014 to discuss potential potable supply scenarios for the IZ remedy and related issues. 



The next PVOU Stakeholders meeting is scheduled for July 29, 2014 at WQA’s office. 



* * * * *  
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Progress Report 
 



Date: 10 June 2014 



Subject: May 2014 Monthly Progress Report 
Shallow Zone South of Puente Creek  
Puente Valley Operable Unit (PVOU) 



 



This is the Shallow Zone South of Puente Creek (SZ-South) monthly progress report for 
May 2014.  The monthly reports were requested by the U.S. Environmental Protection 
Agency (USEPA) in the Remedial Design/Remedial Action Statement of Work included as 
Attachment 4 to Unilateral Administrative Order (UAO) 2011-14.  This report summarizes 
tasks completed and/or carried over during May as well as tasks planned for June and July 
2014. 



As defined by USEPA in UAO 2011-14, the “Shallow Zone South of Puente Creek shall 
mean the shallow zone of the PVOU aquifer, as referenced in the ROD and ESD, that lies 
south of Puente Creek and is bounded on the east, west, and south by the extent of 
shallow zone contamination.  Puente Creek, a surface water conveyance channel located 
in Los Angeles County, lies above the underlying shallow zone groundwater and shall 
serve as the northern physical boundary for the Shallow Zone South of Puente Creek 
remedy.” 



Tasks Completed in May 2014 



Remedial Design Investigation 
On 17 September 2012, Northrop Grumman Systems Corporation (Northrop Grumman) 
began drilling soil borings as part of the Remedial Design Investigation (RDI).  The 
following table summarizes the drilling and sampling work completed in May and 
scheduled for June 2014. 



Boring Status Drilling Dates 
Total Boring 



Depth Details 



Von Der Ahe Property 



IP-11A Well installation completed.  Well 
installed from 60 to 70 feet below 
ground surface (bgs). 



Well installation 
completed on 5/14/14. 



117 feet bgs On 5/6/14, a data package with two proposed 
well screen designs was submitted to USEPA 
(A: 60 to 70 and B: 80 to 90 feet bgs).  USEPA 
approved the proposed well screen designs on 
the same day, and recommended installing a 
third well screen from 105 to 115 feet bgs which 
could be installed in the same borehole as the 
A screen.  The A and C screens were installed in 
the same borehole. 



IP-11C Well installation completed.  Well 
installed from 105 to 115 feet bgs. 



IP-11B Well installation completed.  Well 
installed from 80 to 90 feet bgs. 



Sampling of boring 
completed on 5/2/14. 
Well installation 
completed on 5/9/14. 



170 feet bgs 
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Boring Status Drilling Dates 
Total Boring 



Depth Details 



Turnbull Canyon Road 



IP-18A Well installation completed.  Well 
installed from 60.5 to 70.5 feet bgs. 



Sampling of boring 
completed on 5/6/14. 
Well overdrilled and 
reinstalled on 6/3/14. 



200 feet bgs On 5/8/14, a data package with two proposed 
well screen designs was submitted to USEPA 
(A: 60 to 70 and B: 135 to 150 feet bgs).  On 
5/11/14, USEPA approved the proposed well 
screen designs and requested that a 1-inch-
diameter piezometer be installed from 115 to 
117 feet bgs. 



IP-18B Well installation completed.  Well 
installed from 134.6 to 149.6 feet 
bgs with a piezometer screened from 
114.6 to 116.6 feet bgs. 



Well installation 
completed on 5/22/14. 



158 feet bgs 



Location Pending 



IP-20 Pending selection of a location for 
the boring. 



-- -- Northrop Grumman is currently evaluating a 
location for boring IP-20 in coordination with 
USEPA.  



Northrop Grumman is preparing and submitting data packages for each boring advanced 
during the RDI field program in accordance with the RDI Work Plan.  Data packages 
typically include the following: 



 Proposed well construction or boring completion figure 



 Draft boring log 



 Site map showing boring location 



 Grab groundwater summary table with volatile organic compounds (volatile 
organic compounds [VOCs]; mobile lab), 1,4-dioxane (fixed lab), metals 
(fixed lab), and VOCs in soil (mobile lab) 



 Photographs of the soil core. 



RDI Access 
Orion Environmental Inc. (Orion) is communicating with Physicians Formula regarding 
access to the 230 South 9th Avenue property for boring IP-20.  On 1 May 2014, copies of 
the PVOU Settlement Agreement and Consent Decree were provided to Physicians 
Formula.  On 12 May 2014, Orion met with Jason Chen of Physicians Formula at the 
230 South 9th Avenue property to discuss a potential location for boring IP-20.  Based on 
the site visit and Mr. Chen’s expressed concern that drilling on the 230 South 9th Avenue 
property may be difficult due to limited space, alternative locations are being evaluated 
for boring IP-20. 



Orion also contacted Chalmers Equity Group (CEG), the property owner of the “strawberry 
field” to the west of Acorn Engineering, to evaluate the potential for placing boring IP-20 
at this location.  Trace Chalmers of CEG stated that they would not allow access to their 
property.  Mr. Chalmer’s contact information has been provided to USEPA.  USEPA stated 
that they would contact Mr. Chalmers to discuss access to their property for boring IP-20. 
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Orion also contacted Larry Hartman, the property owner for 210 South 9th Avenue, to 
discuss potentially placing boring IP-20 on his property.  This property is located just to 
the west of the northwest corner of the “strawberry field.”  Mr. Hartman asked that 
attempts be made to gain access to the “strawberry field” before further discussion 
regarding placing IP-20 on his property.  During a later discussion between Orion and 
Mr. Hartman on 22 May 2014, Mr. Hartman stated that he would not allow access to his 
property for boring IP-20.  Mr. Hartman’s contact information has been provided to 
USEPA, and USEPA stated that they would contact Mr. Hartman to discuss access to his 
property for boring IP-20. 



Orion also contacted the property owner for the 150 South 9th Avenue property to discuss 
potentially placing boring IP-20 on their property.  This property is located to the north of 
the northwest corner of the “strawberry field.”  The property owner stated that he would 
think about the request for access to his property to drill boring IP-20 and get back to 
Orion by 6 June 2014.  The property owner did not provide any contact information. 



SZ-South Background Investigation 
During May 2014, CDM Smith completed drilling, sampling, and well installations at 
boring IP-18 in Turnbull Canyon Road.  During development of well W74A, an 
obstruction was observed that was determined to be a bulge in the well casing at 
approximately 35 feet bgs.  On 3 June 2014, well IP-18A was overdrilled and reinstalled. 



Development/Short-Term Pumping Tests 
From 26 May 2014 through 2 June 2014, Orion developed wells W74B, W75A, W75B, 
and W75C. 



Geophysical Logging of Existing Wells 
On 20 May 2014, Pacific Surveys performed geophysical logging on wells W66C, W70C, 
W71C, and W72C.  On 27 May 2014, Northrop Grumman e-mailed the geophysical logs 
to USEPA. 



Project Schedule 
On 9 May 2014, Northrop Grumman submitted the monthly SZ-South Interim Project 
Schedule update to USEPA. 



Groundwater Monitoring (GWM) Report 
On 12 May 2014, Northrop Grumman submitted the March 2014 basic semiannual GWM 
report to USEPA. 



Feasibility Screening of Candidate Technologies Report 
On 5 May 2014, Northrop Grumman submitted the Feasibility Screening of Candidate 
Technologies report to USEPA. 
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Chromium Summary Table 
On 7 May 2014, USEPA requested submittal of a table summarizing total chromium and 
hexavalent chromium groundwater data for the PVOU collected from 2002 to the present, 
which Northrop Grumman then submitted on 16 May 2014. 



Summary of Testing, Sampling, and Operating Data Collected 



On 30 April 2014, Northrop Grumman submitted an addendum to the approved “April 
2014 Investigation Point (IP) Well Baseline Sampling Plan” adding wells W73A and W73B 
to the sampling event.  On 1 May 2014, USEPA approved the addendum.  On 2 May 
2014, Blaine Tech sampled wells W73A and W73B. 



Preliminary Calculations and Supporting Data to Evaluate Performance 



Calculations were not performed during May 2014. 



Tasks Planned for June and July 2014 



Remedial Design Investigation 
During June and July 2014, Northrop Grumman will continue the SZ-South RDI field 
program. 



Drilling and sampling at boring IP-20 is expected to begin by the end of June 2014 
pending location selection and access approval. 



RDI Access 
Northrop Grumman will continue to communicate with the 150 South 9th Avenue 
property owner regarding access to their property to drill boring IP-20.  USEPA will 
communicate with Mr. Chalmers and Mr. Hartman regarding access to the “strawberry 
field” and 210 South 9th Avenue, respectively. 



Development/Short-Term Pumping Tests 
Orion will continue compiling data for the pumping tests performed on wells W59, 
W63A, W63B, W63C, W66A, W66B, W66C, W68A, W68B, W70A, W70B, and W70C.  
Northrop Grumman will evaluate locations for further hydraulic testing on the western 
side of the SZ-South after completion of boring IP-20.  In June 2014, Northrop Grumman 
will develop reinstalled well W74A. 



Geophysical Logging of Existing Wells 
The geophysical logs for wells W66C, W70C, W71C, and W72C are being evaluated and 
a memorandum summarizing the evaluation will be submitted to USEPA by the end of 
June 2014. 
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Survey 
In June 2014, Dulin & Boynton will perform a survey of wells W74A, W74B, W75A, 
W75B, and W75C. 



Groundwater Monitoring 
In June 2014, sampling and analysis plans will be prepared for both the baseline sampling 
of RDI wells W74A, W74B, W75A, W75B, and W75C and the August 2014 semiannual 
GWM event. 



Investigation Laboratory Testing Work Plan 
Northrop Grumman is preparing a work plan for bench-scale testing to evaluate the 
treatment efficacy of in situ chemical oxidation injection with activated persulfate at 
source area impacted groundwater.  This work plan will be submitted to USEPA in June 
2014. 



Soil Vapor Extraction (SVE) System Evaluation 
Northrop Grumman is preparing a memorandum to describe the scope of work to conduct 
an SVE system evaluation for remediation of vadose zone soil at the former Benchmark 
Technology property.  This memorandum will be submitted to USEPA in June 2014. 



Groundwater Modeling 
The current regional FEFLOW model being calibrated with a focus on the intermediate 
zone is being used as basis for the SZ modeling.  Model layering for the SZ will be 
reviewed and revised (if appropriate).  Recent transducer data will be used to refine model 
calibration, and available hydraulic testing data will be reviewed and used as a basis for 
further model refinement. 



Project Schedule 
The SZ-South Interim Project Schedule will be updated as appropriate and submitted to 
USEPA on or before 10 June 2014. 



Description of Problems or Delays Encountered or Anticipated 



Well W74A had to be reinstalled due to an obstruction in the well casing at approximately 
35 feet bgs.  Obtaining access for boring IP-20 may delay the location selection and start 
date for drilling of the boring. 













From: Parsons, Scott
To: Ayele, Bizuayehu@Waterboards
Cc: Chavira, Raymond; Hu, Jeffrey@Waterboards
Subject: RE: Additional USEPA Comments on VI Work Plan - BDP Carrier
Date: Friday, June 20, 2014 2:23:50 PM
Attachments: Addendum_1 20140620.pdf


RTC_20140620.pdf


Bizu,
 
Please find attached the responses to USEPA’s additional comments on the Vapor Intrusion Work
 Plan and the associated addendum.  Please do not hesitate to call if you have any questions or
 required additional information. 
 
 
Scott Parsons | Principal Engineer
Direct: 949.809.5222 | Main: 949.809.5000 | Fax: 949.809.5010
Scott.Parsons@tetratech.com
 
Tetra Tech
17885 Von Karmann Avenue | Suite 500 | Irvine, CA 92614-6213
 
PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information.
 Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be
 unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
 your system.
 
 
 


From: Ayele, Bizuayehu@Waterboards [mailto:Bizuayehu.Ayele@waterboards.ca.gov] 
Sent: Thursday, May 29, 2014 2:00 PM
To: Parsons, Scott
Cc: Chavira.Raymond@epa.gov; Hu, Jeffrey@Waterboards
Subject: Additional USEPA Comments on VI Work Plan - BDP Carrier
 
Scott:
 
You have addressed the majority of USEPA comments on the vapor intrusion work plan for BDP
 Carrier site. However, USEPA has additional comments on the work plan, which must be addressed
 before the work plan is approved. Some of the comments are:
 
- Explaining the criteria for evaluation of blank, duplicate and background samples
- QC criteria for analytical labs
- Measures proposed to understand and track the effectiveness of the SVE system for mitigating
 vapor intrusion
- Indoor air sampling under operating conditions of the SVE system and while the system is
 shutdown
- Explanation of the screening levels in terms of type and duration of exposure under which they can
 be used
- Inclusion of updated TCE screening level based on USEPA’s most recent toxicity assessment
- Indoor air sampling during warm and cool seasons



mailto:Scott.Parsons@tetratech.com

mailto:Bizuayehu.Ayele@waterboards.ca.gov

mailto:Chavira.Raymond@epa.gov

mailto:jeffrey.hu@waterboards.ca.gov

mailto:Scott.Parsons@tetratech.com
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ADDENDUM NO. 1 
 



Work Plan  
Vapor Intrusion Sampling and Analysis 



Former Carrier Corporation 
City of Industry, California 



May 31, 2013 
 



Revision 1: December 9, 2013 
Revision 2: April 25, 2014 



Addendum 1: June 20, 2014 
 
 
 
 
In response to USEPA Major Concern Comment No. 1, Sections 3.4, 3.4.1, 3.4.2, and 
3.4.4 have been revised and Sections 3.4.5, 3.4.6, and 3.5.3 have been added as 
follows to include objective criteria for evaluation of blank, duplicate, background 
samples, and laboratory quality control criteria (changes are underlined). 
 
3.4 QUALITY CONTROL 



Quality control (QC) samples to be collected consist of performance samples and field 
duplicate samples. These samples will be collected at the frequency described below. 



 Field duplicate samples will be collected at a minimum of 10 percent of the total 
number of air samples collected from the Study Area, and analyzed for COCs. 
The duplicate samples will be collected in two canisters connected in parallel to 
the same sampling line with a tee; 



 Laboratory duplicates will be analyzed at a minimum of one per analytical batch 
and analyzed for COCs; and 



 One field blank sample will be obtained from the laboratory for each day of 
sampling. The field blank will be placed next to one of the original samples, but 
the valve will not be opened. The field blank will be submitted for analysis to the 
laboratory. 



Laboratory data are generally evaluated by the following DQIs: precision, accuracy, 
representativeness, completeness, and comparability (PARCC). For this Work Plan, 
DQIs are set by in-house laboratory limits. If laboratory data PARCC do not meet the 
data acceptance criteria, the reason will be noted in the project summary reports. 
Corrective action to be taken if PARCC data acceptance criteria are not met may 
include additional sampling and/or re-analysis. 
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3.4.1 Precision 



Precision is defined as the reproducibility of measurements under a given set of 
conditions, and is a measure of the variability of a group of measurements. Data 
precision is measured by calculating the relative percent difference (RPD) of the 
analytical results for blind and laboratory duplicates. The RPD between duplicate 
sample results is calculated using the following equation: 



RPD = (D1-D2)/[(D1+D2)/2]x100 



Where: 
D1 = First sample value 
D2 = Second sample value (duplicate sample) 
 
Field duplicate samples will provide a measure of the contribution to overall variability of 
field-related, and to some extent, laboratory-related sources. Contribution of laboratory-
related sources to overall variability is also measured through the various laboratory 
QA/QC samples (laboratory duplicates, etc.)  Acceptance criteria for field duplicates 
listed in EPA’s functional guidelines1 specifies a method requirement RPD of less than 
20% for all laboratory duplicates, regardless of sample matrix. Data validation of all 
laboratory analysis for all duplicate analysis (including field and ambient duplicates) will 
adhere to the NFG-stipulated requirement of 20% or less. 



The overall precision of analytical data, including variation related to sample collection, 
handling, and analysis, will be evaluated using blind duplicate (BD) samples. Analytical 
precision and the variation related to the laboratory handling and analysis of the 
samples will be assessed using laboratory duplicate (LD) samples and matrix spike 
duplicate (MSD) samples.   



3.4.2 Accuracy 



Accuracy is the measurement of the closeness of an individual reading, or the average 
of a number of readings, to the true value. The accuracy measurement is generally 
determined by the percent recovery of a known value (e.g., matrix spikes/matrix spike 
duplicates, laboratory control sample/laboratory control sample duplicate, standard 
reference materials, blank spikes, and performance evaluation [PE] samples). PE 
samples will be submitted to the laboratory as blind samples, double blind samples, or 
both, for an additional evaluation of accuracy. 



Bias is the systematic distortion of a measurement method that causes errors in one 
direction. Potential sources of systematic error include: 



Sample collection methods; 



Physical or chemical instability of the samples; 



                                            
1
 U.S. Environmental Protection Agency (EPA) Contract Laboratory Program National Functional Guidelines for Data Review, dated 



2008 (NFG) and the EPA Region 9 Laboratory Documentation Requirements for Data Validation, dated December 2001. 
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Interference effects during sample analysis; 



Calibration of the measurement system; and 



Contamination. 



Sampling accuracy will be evaluated by the collection and analysis of equipment blank 
(EB) samples. Laboratory accuracy will be evaluated by the analysis of preparation 
blank (PB) samples, CCV samples, LC samples, and MS samples with results 
expressed as percentage recovery measured relative to the true (known) concentration.  



3.4.4 Comparability 



Comparability is the confidence with which one data set can be compared to another. 
Comparability may be assessed by comparing sampling methodology, analytical 
methodology, and units of reported data. Comparability of data is achieved by ensuring 
samples have been collected and analyzed following the same protocols. The 
comparability requirements for field measurement and sampling activities will be 
maintained by following protocols. Measures to ensure data are comparable will include 
the following: all personnel to review the Work Plan prior to initiation of the field activities 
and their working knowledge of Standard Operating Procedures (SOPs) to be used; all 
laboratory personnel to review the Work Plan and have a working knowledge of the 
SOPs to be used during the analysis of samples for this investigation; and following 
standardized procedures and analytical methods during field sampling and laboratory 
analysis. Environmental samples collected during the field program will be analyzed 
using USEPA defined procedures referenced in this document.  Whenever possible, the 
same analytical methods and the same laboratory, testing, and sampling equipment will 
be used throughout an entire project. Comparability depends, to some extent, on the 
variability of the physical and chemical characteristics of environmental materials at a 
site. Variability in sample matrix will be evaluated by the data reviewer through matrix 
spike results when appropriate. 



3.4.5 Completeness 



Data completeness is a measure of the amount of valid data obtained from a 
measurement system compared to the amount that was expected to be obtained under 
controlled conditions. Completeness also includes data gaps, which are, in turn, a result 
of not having adequate data to assess the problem. The data completeness goal for this 
project is 95%. 



Data completeness will be assessed by the laboratory and/or data reviewer using a data 
evaluation/validation process. The data reviewer will flag or “qualify” results if some of 
the QC results associated with a sample are not within acceptable ranges. A result can 
be flagged or qualified and still be considered usable or valid for use. The Tetra Tech 
Project Manager will consult with the data reviewer before determining the validity or 
usability of a flagged result. 
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3.4.6 Sensitivity 



Sensitivity refers to the lowest concentration that an instrument or method can 
accurately determine for an analyte in a given sample matrix. Sensitivity levels can be 
influenced by matrix interference and will be determined by the laboratory based on the 
results of matrix spike (MS) samples, laboratory control (LC) samples, and continuing 
calibration verification (CCV) samples. 



3.5.3 Measurement Quality Objectives for Laboratory Analyses 



QC samples may also be used as needed to address concerns that may develop over 
the course of the testing and analysis program. With the exception of PB, CCV, and LC 
samples, the laboratory shall use samples from the Vapor Intrusion Study for all QC 
analyses. QC samples and MQOs are described in the following sections. 



3.5.3.1 Laboratory Control (LC) Samples 



LC samples are multi-element matrix-specific standards with known analyte 
concentrations that are carried through the entire preparation and analytical process. LC 
samples are used to confirm the method control, accuracy, and precision of analyses for 
constituents that are analyzed on a total concentration or total recoverable 
concentration basis. The laboratory will prepare and analyze on LCS for every group of 
vapor samples in a Sample Delivery Group (SDG), or with each batch of samples 
digested, whichever is more frequent. 



3.5.3.2 Calibration Verification Samples 



Continuing Calibration Verification (CCV) samples are method standards with known 
concentration that are used to assess analytical precision, accuracy, and stability of the 
instrument calibration. The laboratory will analyze CCV samples at a frequency of once 
every two hours during an analytical run. The CCV standard shall also be analyzed at 
the beginning of the run, and again after the last analytical sample. 



3.5.3.3 Matrix Spike Samples 



MS samples will be used to evaluate the effect of the sample matrix on the recovery of 
constituents that are analyzed for total concentrations. A MS sample is a split of a 
submitted sample that is fortified with a spiking solution containing known 
concentrations of the target analytes. The fortified split is carried through the analytical 
process. Analyses for the MS samples are compared to the non-spiked split. Recovery 
data for the MS sample is used to determine the accuracy of the measurement and the 
prevalence of matrix effects. MS samples are also used in conjunction with MSD 
samples to evaluate analytical precision. The laboratory will analyze MS samples at a 
frequency of one sample for each batch of up to 20 samples. 











j:\utc\coi\2014\vapor intrusion workplan\addendum_1 20140620.docx             5                                TETRA TECH 



 



3.5.3.4 Matrix Spike Duplicate Samples 



MSD samples are duplicate samples of MS samples that are used to assess matrix 
effects on analytical precision. Precision is evaluated by calculating the RPD for the MS 
and MSD pair. The laboratory will analyze MSD samples at a frequency of one sample 
for each batch of up to 20 samples. 



3.5.3.5 Duplicate Samples 



Duplicate samples (LD and BD samples) are prepared by splitting a sample into two or 
more aliquots prior to sample preparation. The samples are then carried through the 
preparation and analytical process to assess laboratory precision. Precision for 
duplicate pairs is assessed by calculating RPD. LD samples will be prepared by the 
analytical laboratory and will be analyzed at a frequency of one sample for each batch 
of up to 20 samples. BD samples will be prepared by Tetra Tech and submitted blind 
(i.e., under an alias sample name). 



3.5.3.6 Preparation Blank Samples 



PB samples are used to assess laboratory contamination during all stages of sample 
preparation and analysis. At least one Preparation Blank shall be prepared and 
analyzed for each matrix, with every Sample Delivery Group (SDG), or with each batch 
of samples digested, whichever is more frequent. 



3.5.3.7 Equipment Blank Samples 



EB samples are used to assess contamination during all stages of analytical testing and 
analysis. EB samples will be prepared by Tetra Tech and are carried through the 
testing, sampling, preparation, and analytical process. EB samples will be submitted as 
specified in the Work Plan to assess contamination from experimental apparatus 
sampling equipment and other external influences. 
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In response to USEPA Major Concern Comment No. 3, Section 2.0 has been revised as 
follows to include type and duration of exposure based on California DTSC guidance, 
and the EPA trichloroethylene indoor air  screening level has been applied to Table 3 
(changes are underlined). 
 
2.0 DATA QUALITY OBJECTIVES 



The problem statement for this vapor intrusion sampling and analysis program is: 
“characterize the vapor intrusion pathway and perform a risk assessment.” The data 
quality objective (DQO) process for this problem statement is provided in Table 1. As 
Table 1 illustrates, the objective of this work is to evaluate the potential for VOCs in 
groundwater or soil beneath the Study Area to volatilize to indoor air using a MLE 
approach. Indoor air samples and outdoor air samples will be collected from the AOC 1 
and AOC 2 (Figure 1) to assess the potential for vapor intrusion inside the former 
Carrier manufacturing building.  



Soil vapor samples will be collected downgradient from AOCs 1 and 2 to assess the 
potential for vapor intrusion at the US Air Conditioning site located west and 
hydraulically downgradient of the Carrier Site. The DQO process for the evaluation of 
downgradient soil vapor impacts is provided in Table 2. The sampling locations are 
shown on Figure 1.  



The collected indoor air, outdoor air, and soil vapor samples will be analyzed by a state-
certified laboratory for VOCs identified as constituents of concern (COCs). A list of site 
COCs and breakdown products as well as their associated CHHSLs, both for indoor air 
and for soil vapor is provided on Table 3. 



The soil vapor samples will be compared to the CHHSLs for soil vapor screening as part 
of the evaluation.  The lower (more protective) value of either the USEPA regional 
screening level for indoor industrial air or CHHSLs will be applied.   



The indoor air concentrations based on CHHSLs for industrial/commercial indoor air 
and outdoor air screening levels are based on 350 days/year for 24 hours/day for 30 
years exposure duration assumption (DTSC, 1994), and the USEPA industrial air 
screening level is based on 250 days/year for 25 years (USEPA, 19912) to assess 
whether there are current unacceptable exposures due to vapor intrusion. If COCs are 
detected in indoor air above outdoor air concentrations and indoor air CHHSLs, but are 
not detected in soil vapor above soil vapor screening levels, then additional steps will be 
taken to evaluate the potential for, and remove, indoor sources of these COCs. If it is 
determined that indoor air concentrations are not due to indoor sources or background 
outdoor air, then steps will be taken to mitigate the vapor intrusion pathway. 



The collection of sub-slab soil vapor samples is not proposed at the former Carrier 
manufacturing building, because based on the 2013 soil vapor sampling results (see 



                                            
2
 USEPA Risk Assessment Guidance for Superfund: Volume I – Human Health Evaluation Manual (Part 



B, Development of Risk-based Preliminary Remediation Goals) 
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Section 1.2), it is assumed, that sub-slab PCE soil vapor concentrations exceed risk 
screening levels. The SVE system is currently acting as a mitigation measure, and the 
indoor air and outdoor air samples will be used to assess potential vapor intrusion risks, 
and whether or not additional mitigation measures are necessary.  



Data will undergo a Tier III data validation by the QA Manager to verify that the data are 
complete and defensible following the guidance document titled “EPA Contract 
Laboratory Program National Functional Guidelines for Superfund Organic Data 
Review,” dated June 2008 (USEPA, 2008), revised to meet method-specific quality 
control criteria. 



In response to USEPA Major Concern Comment No. 4, Table 3 has been revised 
(located on previous page) to include reporting limits (changes are underlined). The 
laboratory has confirmed modifications to standard test methods (such as SIMS) for 
mobile and fixed base laboratories will not be necessary 



            



CONSTITUENT OF CONCERN



Indoor Air 



Screening Level



(µg/m
3
)



Laboratory



Reporting Limit



(µg/m
3
)



Soil Vapor



Screening Level



(µg/L)



Tetrachloroethene 0.693 
2 0.27 0.603 



2



Trichloroethene 0.88 
1 0.21 1.77 



2



1,2-Dichloroethane (1,2-DCA) 0.195 
2 0.81 0.167 2



cis-1,2-Dichloroethene (cis-1,2-DCE) 51.1 
2 0.79 44.4 



2



trans-1,2-Dichloroethene (trans-1,2-DCA) 102 
2 0.79 88.7 2



Vinyl Chloride 0.0524 
2 0.51 0.048 



2



Notes: 



The soil screening levels listed are the California Environmental Protection Agency California 



Human Health Screening Levels (CHHSLs)



µg/m3 - micrograms per meter cubed



1 =USEPA indoor industrial air screening level



2 = California Human Health Screening Level for industrial indoor air 



TABLE 3          



CONSTITUENT OF CONCERN SCREENING LEVELS



                                Former Carrier Corporation Property            



                                         City of Industry, California



 



 



 
 
 
 
  











j:\utc\coi\2014\vapor intrusion workplan\addendum_1 20140620.docx             8                                TETRA TECH 



 



In response to USEPA Additional Concern Comment No. 1, Section 3.2 has been 
revised as follows to include collection of at least one indoor air sample during winter 
(changes are underlined). 
 
3.2 INDOOR AND OUTDOOR AMBIENT AIR SAMPLING 



Based on a review of the site history, knowledge of the Oconca Shipping and Langer 
Plastics, LLC operations, and input received from the USEPA and the LARWQCB 
during the April 18, 2013 site walk, five indoor air samples will be collected from inside 
the Oconca Shipping building space and two indoor air samples will be collected from 
the Langer Plastics, LLC building space to evaluate potential vapor intrusion concerns. 
At least one indoor air sampling event will occur during the winter to evaluate vapor 
intrusion potential. The inlet of the sampling devices for these indoor air samples will be 
located in the breathing zone, approximately three to five feet off the ground. Per the 
DTSC guidance (DTSC, 2012), three outdoor ambient air samples will be collected 
approximately 60 feet (a distance equal to approximately twice the building height) 
upwind from the building to assess background conditions. The inlet of the sampling 
devices for the outdoor ambient air samples will be located approximately six feet off the 
ground. Specifics regarding the sample locations and rationale are provided below: 



Sample 
ID 



Location Rationale 



IA-1 Oconca Shipping 
Potentially high risk due to cracks in the floor and elevated PCE 
concentrations detected in 2013 soil assessment.  



IA-2 Oconca Shipping 
Potentially high risk due to the lack of ventilation in a high 
occupancy area (office). 



IA-3 Oconca Shipping 
Potentially high risk due to potential vapor pathway through the 
slab (plumbing in the restroom). 



IA-4 Oconca Shipping 
Area of subsurface contamination detected in 2013 soil 
assessment and potential vapor pathways in the form of cracks in 
the slab. 



IA-5 Oconca Shipping 
Area of subsurface contamination detected in 2013 soil 
assessment and potential vapor pathways in the form of cracks in 
the slab. 



IA-6 Langer Plastics  Potentially high risk as a high occupancy area (office). 



IA-7 Langer Plastics  
Area of subsurface contamination detected in 2013 soil 
assessment and potential vapor pathways in the form of cracks in 
the slab, well boxes, and SVE plumbing penetrating the slab. 



IA-8 Langer Plastics  QA/QC duplicate of indoor air sample IA-7. 



OA-1 Outdoors Background conditions. 



OA-2 Outdoors Background conditions. 



OA-3 Outdoors Background conditions. 



  
The proposed sampling locations are shown on Figures 1 and 2. Pictures of some of the 
proposed locations are provided in Appendix E. Actual locations may be modified in the 
field based on field conditions (e.g. wind direction). A summary of the proposed 
analyses, including analytical hold time and other characteristics is provided on Table 4.   
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Response to Comments 



Work Plan, Vapor Intrusion Sampling and Analysis, Former Carrier Corporation Facility, Puente Valley 



Superfund Site, City of Industry, California (QA Office Document Control Number [DCN] 2CCA0012SV2 
 



Comment 



No. 



Report 
Section 



No. 



Comments1 
(EPA – February 6, 2014) [regular font] 



(EPA – May 29, 2014) [bold font] 



Response 
(Tetra Tech) 



Action to be Taken 



Major Concerns Review Comments 



1. General 1. [General] This plan does not include sufficient 
information to evaluate the decisions that this data 
set is intended to support. After site decisions have 
been clarified, the type, quantity, and quality of 
data to be collected should be refined to support 
the decisions being made. 
 
Some additional information on objectives, 
decisions and sampling rationale has been 
added to this plan. The field methodologies are 
consistent with the objectives presented. 
However, objective criteria for evaluation of 
blank, duplicate, and background samples is 
not presented. Additionally, objective quality 
control criteria for the two laboratories that will 
be used have not been presented. 



Tetra Tech 
acknowledges this 
comment. Although 
we do not concur 
that the April 25, 
2014 work plan does 
not provide sufficient 
information to 
evaluate the 
decisions that this 
data set is intended 
to support, the 
requested additional 
information is 
provided in an 
addendum.  



The requested information is 
provided in the attached 
addendum to the work plan.   



                                                 
1
 EPA’s May 1, 2014 comment letter repeated EPA’s original February 6, 2014 comments and then provided their more recent May 1, 2014 comments.  This 



format is followed in this response to comments table.  EPA’s February 6, 2014 comments are in plain text.  EPA’s May 1, 2014 comments are in bold text. 
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Comment 



No. 



Report 
Section 



No. 



Comments1 
(EPA – February 6, 2014) [regular font] 



(EPA – May 29, 2014) [bold font] 



Response 
(Tetra Tech) 



Action to be Taken 



2. Section 
1.3,Site 
Study Area 



2. [Section 1.3, Site Study Area] This section 
identifies multiple lines of evidence to assess 
vapor intrusion at this site. An additional line of 
evidence that should be collected is the 
effectiveness of the currently operating soil vapor 
extraction system (SVE) to mitigate vapor intrusion 
by reducing soil vapor concentrations and/or 
reversing the pressure differential between the 
buildings and the indoor environment. Additionally, 
it should be noted that this sampling will represent 
conditions with the SVE system operating. 
Sampling required that evaluates the on-going 
SVE performance should be amended to or 
reference in this plan. An additional sampling plan 
will need to be developed to ensure protectiveness 
upon SVE shut-down. 
 
The "Response to Comments" (RTC) provided 
indicates that additional vapor intrusion 
evaluation will be needed when the SVE is shut 
down. The updated plan and the RTC do not 
address measures, in addition to indoor air 
sampling, used to understand and track the 
effectiveness of the SVE as a VI mitigation 
measures. 



Tetra Tech 
acknowledges this 
comment. 
 
As previously stated, 
the indoor air 
sampling proposed 
in the work plan will 
be evaluated to 
assess whether or 
not additional VI 
mitigation measures 
are necessary at the 
site.  If the indoor air 
sampling results 
indicate that 
additional VI 
mitigation measures 
are necessary, 
recommendations for 
such actions will be 
provided in the 
associated report.  
Providing 
recommendations for 
mitigation measures 
in this work plan 
would be premature. 



No additional actions unless 
the VI analysis indicates VI 
mitigation measures are 
necessary. 
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Comment 



No. 



Report 
Section 



No. 



Comments1 
(EPA – February 6, 2014) [regular font] 



(EPA – May 29, 2014) [bold font] 



Response 
(Tetra Tech) 



Action to be Taken 



3. Section 
2.0, Data 
Quality 
Objectives 



3. [Section 2.0, Data Quality Objectives] 
This section refers to the constituents of concern 
(COCs) and screening levels. However, these are 
not identified in the plan. A table that includes the 
identified COCs, their breakdown products, and 
appropriate screening levels for indoor air and soil 
vapor should be amended to this plan. Screening 
levels should be developed in a manner that 
considers the most conservative assumptions for 
risk and attenuation from the State of California 
and USEPA. 
 
Table 3 has been added with indoor air and 
soil vapor screening levels. It is unclear what 
these screening levels represent in relation to 
type and duration of exposure. It is also 
appears that the TCE screening level may not 
have been updated for EPA's most recent 
toxicity assessment.  
 
It is noted that "sub-slab gas sample will not be 
collected from the former Carrier manufacturing 
building," because 2013 data exceeds risk levels. 
It is recommended that data be collected to 
determine the area of influence of the SVE 
system. Concentrations of COCs exceeding risk 
screening levels outside the SVE area of 
influence present a potential for vapor intrusion. 
 
This was not addressed. Information about 
how the SVE area of influence will be (has 
been) evaluated should be included in this 
plan. 



Tetra Tech 
acknowledges this 
comment.   



Screening levels are based 
on California Human Health 
Screening Levels ( CHHSLs) 
for industrial/commercial 
exposure. The CHHSLs 
utilize an exposure 
assumption of 350 days/year.  
See attached addendum. 
 
The EPA industrial indoor air 
screening level for 
trichloroethylene has been 
applied to Table 3. 
 
See response to comment 2. 
 
If VI analysis indicate 
additional VI mitigation 
measures are necessary, 
recommendations for such 
actions will be provided in the 
associated report.  These 
recommendations will likely 
include an evaluation of the 
SVE area of influence in 
relation to vapor intrusion. 
 
Providing recommendations 
for mitigation measures in 
this work plan would be 
premature. 
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Comment 



No. 



Report 
Section 



No. 



Comments1 
(EPA – February 6, 2014) [regular font] 



(EPA – May 29, 2014) [bold font] 



Response 
(Tetra Tech) 



Action to be Taken 



4. Section 
3.3, 
Quality 
Control 
Samples; 
Section 
3.5.5, 
Sample 
Analyses 



4. [Section 3.3, Quality Control Samples; 
Section 3.5.5, Sample Analyses] Section 3.3 
specifies quality control samples that will be 
collected in the field and some laboratory quality 
control. The plan should include criteria for 
evaluating quality control samples. Additionally, a 
summary of the quality control samples and 
criteria the laboratory must adhere to should be 
presented in this plan. The plan should also 
address sample handling, preservation, and 
holding times. 
 
Preservation and holding times have been 
added to Section 3.3 and in the Table 4 
Request for Analysis that was added to this 
plan. As noted in Concern 1, objective 
laboratory quality control criteria are not 
included in this plan. It is important that 
laboratory quality control be evaluated in 
terms of project needs. Many laboratories 
routinely follow modifications to methods 
(especially mobile laboratories). These 
modifications must be reviewed for 
conformance to project objectives prior to 
sampling. Additionally, reporting limits are not 
addressed. Based on Table 3, the laboratories 
may need to use selective ion monitoring 
(SIM) and can limit list of TO-15 analytes to 
meet project needs. These are both method 
modifications that should be discussed in this 
plan. 
 
 
 
 
 



Tetra Tech 
acknowledges this 
comment.   



Reporting limits for fixed base 
and mobile labs have been 
added to Table 3.  See 
attached addendum. 
 
No modifications to standard 
test methods (such as SIM) 
have been confirmed with the 
lab.  See attached 
addendum. 
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Comment 



No. 



Report 
Section 



No. 



Comments1 
(EPA – February 6, 2014) [regular font] 



(EPA – May 29, 2014) [bold font] 



Response 
(Tetra Tech) 



Action to be Taken 



Other Concerns:  



1. Section 
1.2, 
Backgroun
d 



1. [Section 1.2, Background] This section 
should include a summary of the soil vapor results 
that indicate the potential for vapor intrusion. 
 
A summary of recent soil vapor sampling 
results was added to Section 1.2. 



Tetra Tech concurs 
with this comment. 



No action required. 



2. Section 
3.2, Indoor 
and 
Outdoor 
Ambient 
Air 
Sampling 



2.       [Section 3.2, Indoor and Outdoor Ambient 
Air Sampling] The preselected sampling 
locations should be re-evaluated based on the 
building evaluation. Samples locations could be 
added or moved to ensure each ventilation 
zone is represented, to represent work areas 
near preferential pathways to the subsurface, 
and/or to avoid areas of significant volatile 
chemical usage. 
 
The sampling plan includes an evaluation of 
sampling locations based on the building 
evaluations. 



Tetra Tech concurs 
with this comment. 



No action required. 



3. Table 1, 
Data 
Quality 
Objective 
Process 
Problem 
Statement 



3.     [Table 1, Data Quality Objective Process 
Problem Statement] The title of this table 
includes the text "Benchmark Site Study Area." 
The Carrier site is not in the Benchmark Study 
Area. 
 
This table has been re-labeled properly. 



Tetra Tech concurs 
with this comment. 



No action required. 
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Comment 



No. 



Report 
Section 



No. 



Comments1 
(EPA – February 6, 2014) [regular font] 



(EPA – May 29, 2014) [bold font] 



Response 
(Tetra Tech) 



Action to be Taken 



4. Appendix 
B, Building 
Survey 
Form 



[Appendix B, Building Survey Form] EPA 
Region 9 has prepared a building survey form 
that is more appropriate for large commercial 
buildings. A copy is provided with this review. 
 
Evaluations based on EPA's building survey 
forms are included in this plan. 



Tetra Tech concurs 
with this comment. 



No action required. 



Additional Concerns  



1. None Based on the building evaluations (passively 
ventilated and cooler interior conditions), it 
is recommended that indoor air sampling be 
conducted during the winter/cold time of 
year to better evaluate for vapor intrusion 
potential. 



Tetra Tech 
acknowledges this 
comment.   



Indoor air sampling in the 
summer and the winter per 
the attached addendum. 



 
 












 
Attached is the USEPA memo on the additional comments. Please address the comments and send
 us the revised work plan.
 
Thanks.
 
Bizu
 


Bizuayehu Ayele
__________________
Bizuayehu Ayele, PG
Los Angeles Regional Water Quality Control Board
320 W. 4th Street, Suite 200
Los Angeles, CA 90013
 
Tel. 213-576-6623
Fax: 213-576-6600
E-mail: bayele@waterboards.ca.gov
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From: Parsons, Scott
To: Abrahams, Jennifer; Chavira, Raymond
Cc: Bradley Barquest (bradley.barquest@utc.com); tom.perina@ch2m.com; kerang.sun@ch2m.com;


 john.dolegowski@ch2m.com
Subject: RE: Evaluations of Baseline Sampling, PVOU, SZ North of Puente Creek
Date: Friday, June 20, 2014 11:41:57 AM
Attachments: MW8-1,2,3,P1 Combo.pdf


Please find attached the stiff diagrams that were prepared in association with the subject Baseline
 Water Quality Sampling.  Please do not hesitate to call if you any questions or require additional
 information. 
 
 
Scott Parsons | Principal Engineer
Direct: 949.809.5222 | Main: 949.809.5000 | Fax: 949.809.5010
Scott.Parsons@tetratech.com
 
Tetra Tech
17885 Von Karmann Avenue | Suite 500 | Irvine, CA 92614-6213
 
PLEASE NOTE:  This message, including any attachments, may include privileged, confidential and/or inside information.
 Any distribution or use of this communication by anyone other than the intended recipient is strictly prohibited and may be
 unlawful. If you are not the intended recipient, please notify the sender by replying to this message and then delete it from
 your system.
 
 
 


From: Abrahams, Jennifer 
Sent: Friday, June 13, 2014 2:33 PM
To: Chavira.Raymond@epamail.epa.gov
Cc: Bradley Barquest (bradley.barquest@utc.com); tom.perina@ch2m.com; kerang.sun@ch2m.com;
 john.dolegowski@ch2m.com; Parsons, Scott
Subject: Evaluations of Baseline Sampling, PVOU, SZ North of Puente Creek
 
On behalf of United Technologies Corporation, a pdf file with the Evaluations of Baseline Sampling,
 Puente Valley Operable Unit, Shallow Zone North of Puente Creek is attached. A hard copy of this
 memorandum will be transmitted to the USEPA and CH2M Hill.
 
Regards,
Jennifer Abrahams, P.G.
Associate | Senior Hydrogeologist
Main: 916.853.1800 | Direct 916.853.4526 | Cell 916.704.4711
 
Tetra Tech, Inc.
2969 Prospect Park Dr. | Suite 100 | Rancho Cordova, CA 95670
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